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REPORT  OF  THE    SUPERINTENDENT    OF    THE    OBSERVATORY    'l-O    THE 
THE  BUREAU  OF   NAVIGATION. 


LImtkd  Status  Naval  Ouservatory, 

Washington,  October  i8,   1872. 
Commodore  :  Agreeably  to  your  direetions,  tlie  estimates  for  the  support  of  the 
Naval  Observatory  having  been  already  made,  I  have  the  honor  to  submit  the  follow- 
ing annual  report : 

THE    EQirATOlUAL. 

The  observations  required  by  the  frequent  discoveries  of  small  planets  dui-iug 
the  past  year,  and  the  return  of  two  interesting  periodical  comets,  have  furnished  the 
chief  employment  for  this  instnimeut.  Good  series  of  observations  were  obtained  of 
the  comets  of  Encke  and  Tuttle.  The  observations  of  I^Incke's  comet,  togetlier  with 
four  drawings,  have  been  published  in  a.  special  report,  forming  Appendix  No.  II  of 
the  annual  volmne  for  1870,  Series  of  measurements  of  the  double  st^r  Sirius  were 
made  last  spring,  and  have  been  published  in  the  Aatronomm-he  Nachrkht^n.  (.)cculta- 
tions  of  stars  by  the  moon  have  also  been  observed. 

This  instrument  is  now  in  good  working  order  ;  Jiiid  the  Bond  clironogi-aph,  used 
in  the  equatorial  observations,  luia  been  cleanoil  by  Mr.  Grardner,  the  instrument- 
maker  of  the  Observatoiy,  and  performs  well. 

The  observations  have  been  made  chiefly  by  Professor  A.  Hall,  who  has  been 
assisted  by  Assistant  Observer  A,  N.  Skinner.  During  tlie  day,  Mr.  Skinner  is  fully 
occupied  with  computations  for  the  catalogue  now  preparing  hy  Professor  Yarnall 
ii.nd  with  pi'oof-reading,  so  that  he  can  give  but  partial  attention  tJi  observations  ^^'itli 
the  equatorial. 

The  zones  of  stai"s  observed  at  the  Naval  Observat.ory  with  the  miu-al  circle,  in 
the  jfears  1846,  1847,  1848,  and  1849,  have  been  prepared  by  Professor  Hall,  and 
printed  and  published  as  an  appendix,  No.  11,  to  the  annual  volume  for  1869.  The 
zones  observed  during  the  same  years  with  the  west  ti-ansit  instrument  are  printed, 
and  will  appear  as  an  appendix  to  the  ainiual  volume  for  1870.  The  printing  of  the 
zones  observed  with  the  meridian  circle  in  the  years  1847,  1848,  and  1849  will  innne- 
diately  follow,  and  with  these  the  publication  of  the  zones  of  stars  obser\-ed  at  the 
Naval  Observatory  will  bo  completed. 

THE    OKEAT    EQUATORTAL. 

The  object-g'lass  of  this  instrument  may  be  regarded  as  finished,  the  artist  not 
having  been  able,  for  some  weeks  past,  to  detect,  certainly,  any  imperfection  of  figure 
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The  jtni-f(>i-iii!iiK'.e  offiie  o-laws  is,  in  every  respect,  admirable.  Tlic  mouiitiug-  is  now 
beiiijj;-  mside,  and  it  m  hoped  that  tiie  iiisl.niment  will  be  ready  and  mounted  in  the  new 
dome  now  being  erected  ;it  the  Olisei'Viitorv  for  it  befoi-e  tlie  time  set  br  the  eontrnet 
has  half  expired. 

Tlie  contract  for  tower  and  dome  for  its  reception  has  been  awarded  to  Mr.  J.  G. 
JSfaylor;  the  work  is  commenced,  and  will  be  finished  and  ready  by  the  time  the 
instrument  is  completed. 


'J'^liirt  in;^tr!iment  is  in  cliai-ge  of  l^rofessor  Ilarkness,  assisted  by  Professor  Eastman 
and  AKsislant  Observers  Frisby  and  Stone.  During  the  past  year  it  has  been  employed 
on  the  snn,  .moon,  and  planets,  and  a  large  list'  of  misoellaneons  stara  whose  places 
:i.re  reqnired  for  the  better  determination  of  the  latitude  of  the  eclipse -station  of 
August,  1869,  at  Dph  Moines ;  for  the  reduction  of  observations  marde  with  the  equa- 
t-orial ;  and  for  use  in  Professor  Newcondi's  revision  of  the  theory  of  tlie  moon.  Only 
so  ma.ny  Nautical- Almanac  stars  have  ])een  observed  a.s  were  uecessaiy  for  the 
determination  of  azimuth  and  tiine.  'I'he  quantity  of  work  done  dni'ing  the  year  is 
fully  up  to  the  average, 

'Die  oliserving-coucli  has  been  i'Hriiislie<l  wiilj  iiii])ro\ed  I'ollers  of  gnn-metai,  and 
new  wires  liavo  been  inserted  in  the  coiiimators. 

A  new  standard  barometer,  made  by  James  Grreen,  of  Kew  York,  lias  been  pur- 
chased, and  is  now  mounted  in  the  transit-circle  room  ;  and  a  new  chronograph,  made 
by  Alvan  Clark  &  Sons,  fi-om  design.s  Ijy  Professor  Harkness,  lias  also  been  obtained, 
and  will  be  brought  into  use  as  soon  as  the  necessary  changes  can  be  made  in  the 
galvanic  connections. 

]iiri'^i;i;K\CKs  of  LoxciTChK. 

In  July  and  August  last,  Professor  Harkness  exchanged  longitude-signals  with 
the  ( 'oast-Hnrvey  parties  at  Camlnidge,  Mass.,  and  Saint  Pieri'e,  Newfoundland.  At 
the  sa-me  time,  signals  were  exchangt^d  between  Saint  PieiTe  and  Brest,  France,  a,nd 
between  the  latter  sta.tIon  and  Paris  and  Greenwich;  the  object  being  to  obtain  another 
determination  of  the  difference  of  longitude  between  the  fundamental  points  in  Europe 
and  America.  The  whole  operation  was  imdei-taken  by  tiie  Const  >Survey,  and  will 
doubtless  yield  very  valuable  I'esnlts. 

The  telegra])liic  appa.ra.tufi  of  the  Obaervatoiy,  in  (diargo  of  Professor  Ilarknosti, 
continues  in  excellent  order ;  no  changes  have  been  made  in  it  dui'ing  the  year.  A 
new  main  switch-board  is,  however,  much  needed  ;  the  present  one  being  far  too  small 
to  contain  all  the  wires.  A  time-ball  has  been  dropped  on  the  roof  of  the  Gbservator\' 
daily  at  noon,  a.nd  time-signals  have  been  distn'buted  by  the  Westera  Union  Telegraph 
lines  to  a.  large  pai't  of  the  country'  at  the  same  instaut.  By  an,  arrangement  witli  the 
Western  IJnifni  Telegraph  (Company,  the  Mirtual  J.ife  Insurance  (Jompany  of.  New 
York  City  receive  from  us  our  time,  a.nd  a  ball  will  be  dropped  at  noon  from  a  stall' 
erected  upon  the  to]j  of  their  building  at  an  elevation  to  be  seen  from  all  parts  of  the 
city  and  harbor,  by  which  the  time  of  the  city  and  shipping  can  be  accurately  regu- 
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lated.  Tlie  clocks  at  the  Navy  Depai'tment  and  at  the  Army  Signal-Office  controlled 
by  the  Obsei'vatoiy  clock  have  performed  admirably ;  their  error  being  usually  much 
less  than  one  second. 

TRANSIT    AND    MURA]_,    CIRCLE. 

Since  my  last  report,  Professor  Yamall  has  been  engag-ed  as  follows :  Owmg  to 
sickness,  he  did  not  commence  observing^  until  the  ist  of  January  of  this  year,  when  he 
began  a  series  of  observations  with  the  mural  circle,  which  he  still  continues.  His 
observations  have  been  upon  series  of  stars,  taken  above  and  below  the  pole  alter- 
nately, with  a  view  of  examining  and  possibly  correcting  some  of  the  refraction- 
co-efficients  ;  he  has  also  observed  many  stars  whose  declinations  were  wanting  to  com- 
plete the  places  of  stars  already  observed,  in  right  ascension,  and  has  occasionally 
observed  the  moon  when  he  coiild  get  the  opportunity ;  as  this  was  a  special  work  of 
the  transit  circle.  His  time  in  office-hours  has  been  given  to  the  work  on  tlie  General 
Catalogue,  about  one-half  of  which  is  now  ready  for  the  press.  He  has  also  given  his 
attention  to  reducing  and  publishing  the  current  work  of  the  Observatory  belonging 
to  the  insti'uments  under  his  charge.  In  his  computations  upon  the  Catalogue,  and 
otlierwise,  lie  liafs  had  tlie  assistance  of  Pi'ofessor  Lockwood  and  Assistant  Observer 
Skinner. 

THE  METEOROLOGICAL  DEPARTMENT 

Still  continues  in  charge  of  Professor  J.  R.  Eastman,  U.  S.  N.  The  observations 
have  been  made  by  the  watchmen  with  commendable  care  and  regularity,  at  o'^,  3'', 
6'',  7'',  9'',  a.  m.,  and  o'',  3^,  6'',  and  g^,  p.  m.  The  observations  for  1870  have  been 
prepared  for  publication,  but,  owing  to  the  increase  in  Professor  Eastman's  work 
in  tlie  astronomical  department,  the  observations  for  1871  are  still  unfinished.  With 
the  assistance  now  provided,  they  will  probably  be  finished  by  December.  Many 
miscellaneous  meteors  have  been  observed,  but  the  weather  has  not  been  favorable 
for  observing  either  the  August  or  November  showers.  An  extended  series  of  com- 
parisons has  been  made  during  the  year  to  determine  the  eiTors  of  the  Troughton 
and  Simms  standard,  and  the  dry,  maximum  and  minimum  thermometers.  The  correc- 
tions derived  from  these  comparisons  will  be  applied  to  the  observations  in  187 1,  and 
are  almost  identical  with  those  obtained  by  a  redetermination  of  the  scale  and  freezing- 
point. 

THEORY   AMD    TABLES    OF    THE   IIOON, 

in  charge  of  Professor  Simon  Newoomb,  U.  S.  N.  The  first  part  of  this  work,  which 
comprises  the  calculation  of  the  action  of  the  planets  on  the  motion  of  the  moon  by  a 
new  method,  has  made  good  progress.  The  effect  of  each  of  the  four  large  planets — 
Mercury,  Venus,  Mai'S,  and  Jupiter — has  to  be  determined  separately.  The  heavy 
mechanical  computations  are  about  finished,  and  it  only  remains  to  examine  and  com- 
bine them  into  proper  shape.  The  second  part,  comprising  the  comparison  of  Hansen's 
tables  with  observations  before  1750,  had  been  delayed  by  the  want  of  accurate  star- 
places  for  epochs  so  far  back.     This  want  is  being  filled  by  a  complete  redetermina- 


Hosted  by 


Google 


X  REPORT  OF  THE  SUPERINTENDENT  OF  THE  OBSERVATORY. 

iOB  of  the  proper  motions  of  the  principal  stars,  inducting'  all  which  have  been  seen 
occulted  by  the  moon.  Very  important  help  in  this  has  been  rendered  by  Dr.  Auwers, 
the  distinguished  astronomer  of  Berlin,  who  has  communicated  the  results  of  his 
re-reduction  of  Bradley's  observations,  extending  from  1750  to  i860.  Three  youn^ 
computers,  Messrs.  Parker  Phillips,  John  T.  Hedrick,  and  "W.  M.  Brown,  have 
been  employed  under  the  appropriation  of  ^2,000  made  for  tin's  work  ;  the  result  has 
been  very  satisfactory. 

The  appropriation  for  transcribing  the  observations  from  the  note-books  for  publi- 
cation has  enabled  us  to  Iteep  tip  with  tlie  printer's  requirements  for  copy  on  the 
annual  volume. 

TRANSIT    OP    VENUS. 

A.t  the  last  session  of  Congi-ess  an  appropriation  wns  made  for  tlie  purchase  of 
instruments  for  the  proper  observation  of  the  transit  of  Venus  in  1 8  74,  to  be  expended 
under  the  direction  of  a  commission,  to  be  composed  of  the  Superintendent  and  two 
professors  of  the  Naval  Observatory,  the  President  of  the  National  Academy  of 
Sciences,  and  the  Superintendent  of  the  United  States  Coast  Survey.  Professors  Simon 
Newcomb,  U.  S.  N.,  and  "William  Harkness,  U.  S.  N.,  were  detailed  as  the  two  profesors 
of  the  Observatory,  and,  at  a  meeting  of  the  commission,  the  Naval  Observatory 
was  authorized  to  take  cliai'ge  of  tlie  details  of  the  ti-ansit  of  Venus  expedition.  Experi- 
ments are  being  made  and  preparations  are  now  in  hand  for  completing  conti-acts  for 
the  manufacture  of  the  necessary  instruiments  and  planning  the  proper  temporarj'- 
observatories  for  the  several  stations  to  be  occupied.  This  necessarily  takes  much  of 
■die  time  of  the  professors,  but  as  legitimate  work  of  such  an  institution  it  is  clioei-fully 
and  zealously  performed. 

CHE0N05IETEES. 

In  the  last  year,  eighty  clu'onometers  have  been  received ;  thirty-four  have  lieen 
issued  to  sea-going  vessels ;  three  loaned  to  the  nortliern-boundary  expedition ;  and 
thirty-four  sent  to  Negus,  in  New  York,  for  repairs.  There  are  ninety-seven  on 
hand,  including  thirty  on  trial,  aU  of  which  may  be  considered  ready  for  service. 
Twenty-eight  of  these  are  selected  for  the  Pacific  sm-veying  expedition. 

The  following  officers  have  been  on  duty  in  the  chronometer-department  between 
the  datre  of  my  report  in  October,  187 1,  and  the  present:  Lieutenant-Commander 
George  C.  Remey,  to  August  2,  1872;  Lieutenant-Commander  C.  H.  Pendleton,  to 
May  31,  1872;  Lieutenant  S.  M.  Ackley,  from  November  i,  1871,  to  June  22,  1872; 
Lieutenant-Commander  J.  D.  Graham,  from  November  6,  1871,  to  August  10,  1872  ; 
and  Lieutenant  B.  L.  Edes,  from  April  3  to  July  12,  1872.  Those  at  present  on  duty 
are  Commander  James  H.  Gillis,  (in  charge,)  from  September  9,  1872;  and  Master 
Albert  Ross,  from  August  12,  1872. 

Owing  to  the  exigencies  of  the  service,  officers  could  not  be  spared  for  duty  at 
the  Observatory  to  enable  us  to  bring  up  the  past  history  and  records  of  the  perform- 
ance of  the  chronometers.  It  is  very  desirable  that,  at  least,  three  officers  should  be 
attached  to  the  cln"onometer-department  to  keep  tip  the  books  and  duties  required  for  a 
proper  system  of  care  and  record. 
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THE    LIBKARY. 

The  GxchangGs  between  the  Observatoiy  and  Its  correspondents  continue  to  be 
the  chief  source  of  increase  to  the  library.  Its  exchange-list  numbers  more  than 
seventy  foreign  asti-onomical  and  meteorological  obsei'vatories,  including,  besides  those 
in  our  own  hemisphere,  tlie  chief  observatories  in  Europe,  at  the  Cape  of  Good  Hope, 
in  India,  and  in  AustraJia.  During  the  year,  nearly  two  hundred  acknowledgments  of 
tlie  receipt  of  valuable  publications  have  been  made  to  these  and  to  other  scientific 
institutions. 

The  editions  of  the  annual  volume  of  AstL'onondoal  and  Jleteorological  Observa- 
tions made  in  1 869,  received  from  the  Government  press  in  March,  and  of  the  separate 
appendixes.  No.  I,  Report  of  Solar  Eclipse  of  December,  1 8  70 ;  No.  II,  Zones  of  Stars, 
observed  from  1 846  to  1 849,  have  been  widely  distributed.  During  the  present  month, 
the  Observatory  is  distributing  its  Report  on  the  Return  of  Encke's  Comet,  187 1, 
(Appendix  No.  II  of  the  volume  for  1870,  in  press,  pubKshed  in  advance  of  this 
volume.)  The  care  of  the  library  and  of  the  disti-ibution  of  the  publications  of  the 
Observatory  is  in  charge  of  Professor  J.  E,  Nourse,  Yi'ho  also  assists  in  revising  proof 
and  in  other  duties  of  the  Observatory. 

Very  respectfully,  your  obedient  servant, 

B.  F.  SANDS, 
llcar-Admiral,  Stiver intendent. 

(Joramodore  Daniel  Ammew,  U-  S.  N., 

Chief  of  Bureatt  of  Navigation,  Navy  Department. 
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The  Observatory  was  originally  built  as  a  depot  of  cliaits  and  instruments  for  tlie 
Navy,  the  work  being  done  under  the  supervision  of  Lieutenant  James  M.  Gfilliss, 
U.  S.  N.,  and  a  very  full  account  of  it  is  given  in  his  "  Report  on  the  plan  and  con- 
struction of  the  Depot  of  Charts  and  Instruments,  with  a  description  of  the  instruments," 
&c.,  made  to  the  Secretary  of  tlie  Navy  in  Febraary,  1845,  and  published  as  Senate 
Document  No.  1 14,  Twenty-eighth  Congi-ess,  second  session.  A  more  general  descrip- 
tion, illusti'ated  by  plans  of  the  building  and  drawings  of  the  principal  instruments,  is 
contained  in  the  volume  of  Wasliington  Observations  for  1845  ;  and  an  account  of  the 
changes  made  for  the  reception  of  the  large  Ti-ansit  Circle,  together  with  a  description 
of  tliat  instrument,  will  be  found  in  the  volume  of  Washington  Observations  for  1865, 

Position  of  the  Observatory. — Tlie  latitude,  deduced  from  observations  made  with 
the  Mural  Circle  in  1845  and  1846  was  -|-  38"  53'  39".25  -^  and  that  value  has  been 
employed  in  the  reduction  of  all  observations  made  with  the  Mural  Circle  down  to  the 
present  time.  The  observations  made  with  the  same  instmment  from  1861  to  1864, 
inclusive,  ^ve  a  latitude  o".^y  less,  viz,  -f  38°  53'  38".8  -^  and  this  latter  value  is  the 
one  which  has  always  been  used  in  computing  the  published  "Apparent  North  Polar 
Distances"  obtained  from  observations  made  with  the  Transit  Circle.  It  should  be 
remarked,  however,  that  in  the  published  tables  of  "  Right  Ascensions,  North  Polar 
Distances,  and  Semi-Diameters  of  the  Sun,  Moon,  and  Planets,  deduced  from  observa- 
tions with  the  Transit  Circle;"  "Corrections  to  the  Right  Ascensions  and  North  Polar 
Distances  of  the  American  Ephemeris,  given  by  individual  observations  of  stars  with 
the  Transit  Circle ;"  and  "  Mean  Places  of  Miscellaneous  Stars,  given  by  individual 
observations  witli  the  Transit  Circle,"  the  final  North  Polar  Distances  depend  upon  the 
position  of  the  pole,  determined  from  all  the  observations  of  circumpolar  stare  made 
with  the  Transit  Circle  during  the  same  year  as  those  contained  in  tlie  tables  in  ques- 
tion. In  interpolating  tabular  positions  of  the  moon  and  planets,  the  longitude  of  the 
Observatory  from  Greenwich  is  assumed  to  be  s*"  8™  1 2^.0.^ 

The  point  to  which  all  differences  of  longitude  meastyed  from  the  Observatory 
are  referred  is  the  center  of  the  dome.  The  most  probable  value  of  its  latitude  is 
-j-  38*^  53'  3S".8  ;  wliich  has  been  determined  from  discussions  of  all  the  observations  of 
circumpolar  stars  observed,  both  above  and  below  the  pole,  with  the  Mural  a,nd  Transit 

'  Washington  Obsenfations  for  1845,  Appendix,  p.  116. 
'Washington  Observations  for  1864,  Introduction,  p.  xJiv. 

'In  some  previous  volumes  this  longitude  is  erroneously  given.    All  tlic  tabular  positions  of  the  moon  since  1S60 
have  been  conipuied  with  the  adopted  longitude  5"  i""  la'.o. 
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Circles,  during  the  years  between  1861  and  the  present  time.  For  the  determination 
of  its  longitude  from  Grreenwich,  the  following  data  are  regarded  as  the  most  trustwor- 
thy. They  were  communicated  to  tlie  Superintendent  of  the  Observatory  in  an  ofEcial 
letter  from  the  Coast-Siirvey  Office,  dated  Augnst  10,  1872.  The  numbers  preceding 
the  differences  of  longitude  are  ths  years  when  they  were  measured : 


1866.  Greenwich  eaat  of  Foilbommerimi     -     - 
1 866.  Foilhommerum  east  of  Heart's  Content  - 

1 866.  Heart's  Content  east  of  Calais      -     -     - 
1857.  Calais  east  of  Bangor     ------ 

1851.  Bangor  east  of  Cambridge      -     -      -     - 

1867.  Cambridge  east  of  Wasliingtou    -     -     - 


0 

41 

33-29  ±o- 10 

2 

51 

56.32  i  0. 12 

0 

55 

37.97  ±0.15 

0 

6 

0.3 1  ±  0.05 

0 

9 

23.06  ±  0.05 

0 

23 

4 1. 1 1  ±  0,03 

5 

8 

12.06  ±0.23 

Wasliington  irest  of  Greenwich    -    - 

The  points  of  "reference  are,  at  Greenwich,  the  Transit  Circle,  and  at  Cambridge 
and  "Washington,  the  domes  of  the  observatories,  Tlie  large  probable  eiTors  are  due 
to  personal  equations. 

In  August,  1873,  at  tlie  Portland  meeting  of  the  American  Association  for  tho 
Advancement  of  Science,  Professor  J.  E.  Hilgard,  of  tlie  United  States  Coast  Survey, 
read  a  paper  in  which  he  stated  that  the  Coast  Survey  has  now  made  three  independ- 
ent determinations  of  the  difference  of  longitude  between  Europe  and  America ;  differ- 
ent linos  of  telegraph  and  different  observers  being  employed  on  each  occasion. 

In  1867  (1866?)  the  Atlantic  cable  was  used  between  Valencia  and  Heai-t's  Con- 
tent; in  1870  the  French  cables  were  used,  coupled  together  in  such  a  manner  that 
signals  were  exchanged  directly  between  Brest  and  Dusbury  ;  and  in  1872  the  French 
cable  was  used  from  Brest  to  Saint  Pierre,  whence  the  signals  were  sent  through  the  land- 
lines,  via  Sydney  and  the  Provinces,  to  Cambridge  and  Washington.  The  results  for 
difference  of  longitude  between  Greenwich  and  "Washington  are  as  follows : 


1867   CO        -       -        -       -        5        8        13,11 

1870     -----  12.16 

1872     -----  12.10 


Mean     -     -     -     5     8      12,12 

It  will  be. observed  that  the  result  here  given  from  the  operations  of  1867  (t866l) 
differs  slightly  from  that  communicated  to  the  Obsei-vatory  in  1872  ;  but  probably  the 
latter  value  is  to  be  preferred.  The  very  close  agreement  of  these  results  is  remarka- 
ble, and  leaves  little  doubt  that  this  longitude  is  now  well  determined. 

Since  the  Observatoiy  was  built,  there  have  been  a  number  of  changes  in  tho  posi- 
tions of  its  instruments  ;  and  in  order  to  facilitate  comparisons  of  the  work  done  with 
them  at  different  times,  their  co-ordinates,  measured  from  the  center  of  the  dome,  are 
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given  in  tlie  following^  table.  The  sign  +,  before  a  co-ordinate,  indicates  tliat  tlie 
instrument  to  which  it  belongs  is  north  or  west  of  the  center  of  the  dome,  while  sign  — 
indicates  that  it  is  south  or  east  of  that  point : 


Diir.  Lat. 

Diir.  Lon. 

Diff,  Lat. 

DifF.  Lon, 

Transit  Instrument; 

Feet, 

Feet. 

-■ 

January,  1845,  to  September  2,  1864     .     . 
Since  October  1,  1S64 

1:1 

+  41- 
-  4^-9 

0.00 

+  0.035 
—  0.036 

Mural  Circle: 

January,  1845.  lo  September  15,  TS45      .      . 
Since  October   i,  1S45 

0  0 

+    32. 
-  33-9 

0.00 

+  0.027 

Old  Meridian  Circle ; 

January,  1B45,  to  August,  ra&4     ■      -      - 
Prime  Vertical  Transit  Instrument ; 

0.0 

-  42.9 

o.co 

-0.036 

Since  January,  1S45 

Transit  Circle ; 

-  45-4 

0.0 

-  0.4; 

0.000 

January  r,  1866,  to  June   j,  iSGg      .      .      , 
Since  October  r,   1S69 

0,0 

+   3S.4 
+   7J.B 

:z 

+  0.032 
+  0.066 

Arrangement  of  work. — The  system  adopted  at  tlie  time  of  the  revival  of  the  astro- 
nomical activity  of  the  establishment  in  1861  is  stiU  continued.  Under  this  system, 
the  observations  with  eacli  instrument  are  directed  by  the  officer  having  it  in  charge, 
who  is  held  responsible  for  the  proper  performance  of  the  work,  and  prepares  the 
descriptions,  explanations,  and  discussions  of  the  observations  contained  in  the  annual 
volumes. 

During  the  year  1872  the  details  for  duty  were  as  follows : 

The  Transit  Circle  was  in  charge  of  Professor  William  Harkness,  U.  S.  N.,  who 
was  assisted  by  Professor  J.  R.  Eastman,  U.  S.  N.,  and  by  Assistant  Observers  Edgar 
Frisby  and  Ormond  Stone. 

The  Transit  Instrament  and  Mural  Circle  were  in  charge  of  Professor  Mordecai 
Yarnall,  U.  S.  N.,  who  made  all  the  observations  during  the  year,  but  was  assisted  in 
the  reductions  by  Professor  H.  H.  Lockwood  and  Assistant  Observer  A.  N.  Skinner. 

The  Prime  Vertical  Transit  Instrument  was  not  used  during  the  year. 

The  Equatorial  was  in  charge  of  Professor  Asaph  Hall,  U.  S.  N.,  who  was  aided 
in  observing  by  Assistant  Observer  A.  N.  Skinner. 

In  the  Department  of  Chronometers,  which  includes  the  dropping  of  the  time-ball 
at  noon  and  the  transmission  of  time-signals  to  the  city  tlirough  the  police-telegraph, 
the  following  officers  were  on  duty  for  tlie  periods  specified,  namely:  Lieutenant- 
Commander  George  C.  Remey,  U.  S.  N.,  from  Januaiy  i  to  August  2;  Lieutenant- 
Commander  J.  D.  Graham,  U.  S.  N.,  from  January  i  to  August  1 2  ;  Lieutenant- 
Commander  C,  H.  Pendleton,  U.  S.  N.,  from  January  i  to  May  3  i ;  Lieutenant  S.  M. 
Ackley,  U.  S.  N.,  from  January  i  to  June  22;  Lieutenant  B.  L.  Edes,  U.  S.  K,  from 
April  3  to  July  1 2 ;  Master  A.  Ross,  XJ.  S.  N.,  from  August  1 4  to  December  3 1 ;  Com- 
mander James  H.  Gilhs,  U.  S.  N.,  from  September  9  to  December  31;  Lieutenant 
Isaac  Hazlett,  U.  S.  N.,  from  November  i  to  December  31 ;  Lieutenant  F.  W.  Green- 
leaf,  U.  S.  N.,  from  November  1 5  to  December  3 1 . 
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The  meteorological  observations  were  made,  under  tlie  supervision  of  Professor  J. 
R.  Eastman,  U.  S.  N.,  by  the  watchmen  of  the  establishment,  Messrs.  Thomas  Hays, 
Dennis  Horigan,  and  Nicholas  Cahill. 

Mr.  W.  F.  Gardner,  instrument-maker,  executed  all  necessary  alterations  and 
repairs  to  the  instruments  during  the  year, 

Mr.  Thomas  Harrison,  clerk  and  disbursing  officer,  had  charge  of  the  official  cor- 
respondence and  accounts  of  the  establishment. 

The  Observatory,  being  a  naval  establishment,  is  under  the  general  supervision 
of  the  Bureau  of  Navigation  of  the  Navy  Department. 
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THE  TRANSIT  CIRCLE. 


During-  the  year  1872  tlie  Ti'tmsit  Circle  was  employed  on  the  sun,  moon,  and 
planets,  and  a  large  list  of  miscellaneous  stars  whose  places  were  required  for  the  bet- 
ter determination  of  the  latitude  of  the  eclipse  station  of  August,  1869,  at  Des  Moines, 
for  the  reduction  of  observations  made  with  the  equatorial,  and  for  use  in  Professor 
Newcomh's  revision  of  the  lunar  theory.  Only  so  many  Nautical  Almanac  stars  were 
observed  as  were  necessary  for  the  determination  of  azimuth  and  time. 

Heretofore  there  has  been  no  barometer  in  the  ti-ansit-circle  room,  and  the  observ- 
ers have  been  obliged  to  make  use  of  that  in  the  northwest  room,  more  than  one  hun- 
dred feet  distant,  thus  greatly  increasing  their  already  sufficiently  severe  labors.  In 
order  to  obviate  this  a  new  standai'd  barometer  was  purchased  from  Mr.  James  Green, 
of  New  York,  and  mounted  in  the  transit-circle  room  in  the  beginning  of  October,  A 
new  chronograph,  made  by  Messrs.  Alvan  Clark  &  Sons,  of  Cambiidgeport,  from  designs 
by  Professor  Harkness,  has  also  been  obtained,  and  was  brought  into  use  on  October 
26.  A  stand  upon  which  to  mount  the  chronograph,  a  much-needed  new  desk,  and  two 
new  standard  thermometers,  by  Mr.  James  Green,  of  New  York,  complete  the  list  of 
improvements  in  the  transit-circle  room  during  the  year  1872. 

THE    OKSEKVING-ROOM. 

The  interior  of  the  observing-room  measures  40  feet  from  north  to  south,  and  28 
feet  3  inches  from  east  to  west.  Its  height,  from  the  floor  to  the  under  side  of  the 
shutters  which  cover  the  slit,  is,  at  the  ridge  23  feet  2  inches,  and  at  the  eaves  19  feet 
6  inches.  The  ridge  of  the  roof  is  placed  due  east  and  west.  The  sHt  opens  to  a 
width  of  3  feet  9  inches,  and  extends  downward  to  within  7  feet  4  inches  of  the  floor. 
The  portion  in  the  roof  is  closed  by  means  of  four  sliding  shutters,  while  the  portions 
in  the  noi-th  and  south  walls  are  each  closed  by  a  single  door.  The  construction  of  the 
room  is  pecuhar,  its  sides  being  formed  of  tinned  iron  0.015  o^  ^^  J"ch  =  0.38  of  a 
millimeter  thick,  shaded  from  the  direct  rays  of  the  sun  by  light  wooden  louver  work, 
as  is  more  fully  explained  in  the  Washington  Observations  for  1870,  page  siv.  This 
construction  was  adopted  in  order  to  secure  identity  of  temperature  between  tlie  inter- 
nal and  external  air,  and  is  probably  the  best  possible  for  that  purpose. 

In  removing  the  Transit  Circle  to  this  room  its  latitude  was  not  changed,  but  it  is 
now  77.8  feet=;0".o66  west  of  tlie  center  of  the  dome,  while  from  January  i,  1866, 
to  Juno  5,  1869,  it  was  only  38.4  feet  — 0^032  west  of  the  center  of  the  dome. 
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THE    TRANSIT    CIECLE. 


A  description  of  the  Transit  Circle,  together  witli  an  investigation  of  its  constants, 
is  contained  in  the  Washington  Observations  for  1865,  The  following  briefer  account 
will  probably  suffice  to  render  intelligible  the  explanation  of  the  observations  and  their 
reduction : 

The  instrument  was  made  in  1 865  by  Piator  &  Martins,  of  Berlin ;  is  of  tlie 
reversible  pattern ;  and  is  mounted  upon  two  massive  marble  piers,  with  its  axis  8  feet 
2  inches  above  the  floor. 

The  telescope  has  a  clear  aperture  of  8.52  inches,  and  a  focal  length  of  12  feet 
and  0.7  of  an  inch.  The  axis  is  cast  in  a  single  piece,  into  which  the  steel  pivots,  2.09 
inches  in  diameter  and  1.70  inches  long,  are  screwed.  The  Ys  are  of  gun-metal,  and 
their  bearing  surfaces  are  0.28  of  an  inch  wide.  The  distance  between  them,  measured 
from  center  to  center  of  the  bearing  surfaces,  is  3  feet  9.  i  inches.  The  telescope  tube 
is  made  in  two  similar  halves,  which  are  bolted  to  opposite  sides  of  a  cube,  measuring 
1 6.64  inches  on  each  edge,  which  forms  the  center  of  the  axis. 

There  are  two  circles,  identical  in  form  and  size,  wliich  are  attached  to  the  two 
extremities  of  the  axis.  Each  of  them  has  ten  arms,  is  cast  in  a  single  piece  weighing 
about  eighty  pounds,  and  is  45.30  inches  in  diameter  at  its  outside  edge,  and  43.40  at 
the  graduation.  The  circle  on  the  clamp  end  of  the  axis  is  designated  as  circle  A,  and 
has  inlaid  upon  its  face  two  bauds  of  silver,  each  0.13  of  an  inch  wide,  the  inner  one 
of  which  is  graduated  to  every  2',  and  the  outer  one  to  every  10'.  The  circle  on  the 
other  end  of  the  axis  is  designated  as  circle  B,  and  has  inlaid  upon  its  face  a  single 
band  of  silver,  0.13  of  an  inch  wide,  which  is  graduated  to  every  2'.  The  graduation 
on  each  of  these  circles  is  numbered  from  o"^  to  360°,  the  numbers  increasing  from  left 
to  right ;  and,  as  they  face  in  opposite  directions,  wlien  the  telescope  is  turned  in  zenith 
distance  the  reading  of  one  circle  increases  while  that  of  the  other  diminishes.  The 
circles  are  attached  to  the  axis  in  such  a  manner  that  they  may  be  set  to  give  any 
desired  reading  when  the  telescope  is  pointed  to  the  zenith.  Each  of  them  is  provided 
with  four  micrometer  microscopes  for  reading  its  fine  graduation ;  but  the  same  micro- 
scopes are  not  always  employed  with  the  same  circle,  because  they  are  attached  to  the 
piers,  and  reversing  the  instrament  interchanges  them  and  the  circles.  Each  pier  car- 
ries four  microscopes,  placed  at  the  extremities  of  two  diameters,  which  intersect  each 
other  at  right  angles,  and  each  of  which  makes  an  angle  of  45°  with  tlie  vertical.  The 
microscopes  on  the  western  pier  are  marked  I,  II,  III,  lY ;  those  on  the  eastern  pier, 
V,  VI,  VII,  VIII.  The  readings  of  the  former  diminish,  and  those  of  the  latter  increase, 
as  the  telescope  moves  from  the  zenith  toward  the  south.  Assuming  distinct  vision  with 
the  naked  eye  to  be  obtained  at  a  distance  of  ten  inches,  these  microscopes  magnify 
forty-five  diameters.  Each  revolution  of  their  screws  is  equal  to  30",  and  their  micro- 
meter heads  are  divided  to  o".5.  In  addition  to  the  microscopes  afready  mentioned, 
each  pier  cames  another,  which  is  employed  as  a  pointer  for  setting  the  telescope  by 
means  of  the  coai-se  graduation  on  circle  A.  These  microscopes  magnify  twenty-three 
diameters,  and  are  placed  at  the  extremities  of  horizontal  radii  to  the  circles ;  that  on 
the  western  pier  being  to  the  north,  and  that  on  the  eastern  pier  to  the  south  of  the 
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axis.     The  horizontal  microscope  in  actual  use  is  always  the  one  at  the  clamp  end  of 
the  axis,  that  being  the  position  of  circle  A. 

In  the  eye-piece  of  tlie  telescope  is  a  fixed  reticule  of  fifteen  vertical  and  two 
horizontal  wires.  The  latter  have  a  space  of  about  8"  between  them,  and  are  used 
principally  to  mark  the  center  of  the  field  of  view.  The  notation  and  approximate 
equatorial  intervals  of  the  vertical  wires  are  as  follows : 

Table  I. 


I            +  36-7 

C,  +  4.' 

D, 

II            +  24-S 

C    +  2,0 

D. 

-     9-7 

III  =  B,   +  12.2 

IV 

=  C„        0.0 

v  = 

D:. 

-   12.2 

Bj  +     g.7 

C,    -    3.0 

VI 

-  24.5 

B,  +     8.1 

C,  ^  4.1 

VII 

-  36.7 

The  wires  B,  to  B3  are  CiiUed  set  B ;  Ci  to  Cg,  set  C  ;  and  D^  to  Dg,  set  D.  In 
reference  to  the  notation,  it  should  be  observed  that  the  wire  first  crossed  by  an  equa- 
torial star  is  always  designated  wire  I;  consequently,  when  the  instrument  is  reversed, 
the  notation  of  the  wires  is  also  reversed. 

In  addition  to  the  fixed  reticule,  the  eye-piece  contains  a  right-ascension  and  a 
zenitli-distance  micrometer,  in  each  of  which  the  readings  increase  as  the  wire  moves 
fi'om  the  micrometer  head.  The  right-ascension  micrometer  serves  for  determin- 
ing the  coUimation  constant,  and  is  sometimes  used  for  obtaining  tlie  time  of  transit  of 
close  circumpolar  stars  when  clouds  prevent  their  being  seen  at  the  fixed  wires.  It  is 
provided  with  a  single  vertical  wire,  moved  by  a  micrometer  screw,  each  revolution 
of  which  measures  1^.024.  The  zenith-distance  micrometer  carries  four  horizontal 
wires,  the  middle  two  of  which  are  distant  from  each  other  about  4J",  and  the  center 
of  the  space  between  them  is  regarded  as  the  standard  middle  wire.  Tlie  other  two 
are  placed  at  a  distance  of  about  ten  revolutions  of  the  screw  on  each  side  of  the  middle 
wire ;  that  nearest  the  micrometer  head  being  designated  wire  A,  the  other  wire  B. 
"When  the  telescope  looks  south  the  micrometer  head  is  below  the  eye-piece  if  the  clamp 
is  west,  above  it  if  the  clamp  is  east.  An  increase  of  micrometer  reading  is  subtractive 
from  the  reading  of  circle  A,  and  additive  to  tliat  of  circle  B. 

The  illumination  of  the  field  of  view  is  so  arranged  that  the  light  can  be  made  of 
any  desired  intensity,  and  the  wires  can  be  shown  either  dark  on  a  bright  gi'ound,  or 
bright  on  a  dark  ground.  In  the  case  of  bright-field  illumination  the  color  of  the  light 
can  be  varied  from  deep  red,  tln:ough  light  red,  yellow,  and  light  blue,  to  dark  blue. 


SUBSIDIARY   APPARATUS. 


GollimaiOTS. — The  Transit  Circle  is  furnished  with  two  collimators,  having,  object- 
glasses  of  35,2  inches  focal  length,  and  2.13  inches  clear  aperture.  Their  eye-pieces 
produce  a  magnifying  power  of  67  diameters.  The  ends  of  each  collimator  project  7 
inches  beyond  the  bearing  points  of  its  Ys,  which  latter  are  only  2 1  inches  apart.  The 
field  of  view  of  collimator  A  cont^iins  a  single  vertical  wire,  crossed  at  its  middle  point 
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by  a  single  horizontal  wire.  The  field  of  view  of  collimator  B  contains  a  pair  of  cross- 
wires,  movable  by  means  of  a  micrometer  screw.  Each  of  these  wires  makes  an  angle 
of  1 2°  with  the  vertical,  and,  consequently,  at  their  intersection  they  make  an  angle  of 
24°  with  each  other.  The  positions  of  the  collimators  may  be  interchanged,  but  colli- 
mator A  is  usually  mounted  to  the  south,  and  collimator  B  to  the  north  of  the  Transit 
Circle.  A  pair  of  delicate  levels  is  provided,  by  means  of  which  the  axes  of  sight  of 
the  collimators  may  be  placed  truly  horizontal. 

Each  side  of  the  central  cube  of  the  Transit-circle  telescope  is  pierced  with  a  cir- 
cular opening,  2.4  inches  in  diameter,  which  is  closed  by  a  cap  screwing  into  it.  By 
removing  these  caps,  and  setting  the  telescope  vertical,  the  wires  of  either  colhmator 
may  be  seen  from  the  other. 

The  Standard  Sidereal  Clock  was  made  by  Kessels,  of  Altona,  and  is  marked  No. 
1324.  For  the  purpose  of  securing  it  as  much  as  possible  against  changes  of  temper- 
ature, it  is  inclosed  in  a  heavy  masonry  vault  situated  in  the  clock-room,  which  adjoins 
die  observing'-room  on  its  eastern  side.  When  first  placed  there  the  steel  parts  of  its 
works  showed  a  strong  tendency  to  rust,  and,  in  order  to  obviate  this,  the  vault  was 
lined  with  plates  of  tinned  iron.  The  rusting  still  continuing,  a  small  stove  was  put 
in  the  clock-room,  and  a  fire  is  now  kept  there  all  the  year  through.  This  insures  the 
dryness  of  the  air,  and  the  rusting  is  entirely  prevented.  The  clock  has  a  gridiron 
pendulum,  which  maintains  a  very  steady  rate.  It  is  included  in  the  galvanic  system 
of  the  Observatory  by  means  of  two  wires,  which  run  from  the  main  switch-board, 
respectively,  to  the  point  of  suspension  of  the  pendulum,  and  to  a  globule  of  mercury 
situated  near  the  middle  of  the  pendulum-rod.  A  platinum  point  projecting  from  the 
rod  touches  the  surface  of  the  globule  at  each  vibration,  thus  closing  the  circuit,  and 
causing  the  beats  of  the  clock  to  be  registered  on  any  chronograph  with  which  it 
may  be  connected.  The  globule  of  mercury  is  kept  qitite  small,  and  adjusted  to  such 
a  height  that  the  platimam  point  just  grazes  its  surface  without  causing  any  sensible 
vibration  of  its  mass.  '  A  fuller  description  of  the  apparatus  is  given  in  the  Washington 
Observations  for  1867,  Appendix  I,  page  10. 

The  rating  of  this  clock  is  effected  by  means  of  small  weights  placed  in  a  little 
cup  attached  to  the  pendulum-rod  about  the  middle  of  its  length.  The  addition  of  100 
grains  causes  the  clock  to  gain  9.7  seconds  per  day. 

The  Counting  Clock  is  placed  on  the  pier  of  the  south  collimator  in  the  Transit-circle 
room.  It  was  made  by  Parkinson  and  Frodsham,  of  London ;  has  a  mercurial  pendu- 
lum; and  is  regulated  to  sidereal  time,  lis  rating  is  effected  by  means  of  small  weights 
placed  on  the  top  of  the  jar  containing  the  mercury.  The  addition  of  100  grains  causes 
it  to  gain  2.9  seconds  per  day. 

This  clock  contains  a  delicate  spring,  furnished  with  a  platinum  point,  resting 
upon  a  small  plate  of  the  same  metal ;  the  whole  so  arranged  that  at  the  beginning 
of  each  minute  an  arm  attached  to  the  arbor  of  the  seconds-hand  raises  the  spring 
and  separates  the  point  from  the  plate  for  a  period  of  one  second.  Wires  are  attached 
to  this  apparatus  so  that  when  desired  it  may  be  included  in  the  same  galvanic  circuit 
with  the  Kessels  clock,  and  when  such  is  the  case  it  breaks  the  circuit  for  a  single 
second  once  in  each  minute. 
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The  Standard  Mean-Time  Clock  is  situated  in  the  cbronometer-room,  Ijut  the  officer 
liaving  charge  of  the  Transit  Circle  is  responsible  for  furnishing  its  errors  and  rates. 
It  was  made  "by  Parkinson  &  Frodsham,  of  London,  has  a  mercurial  pendulum,  and 
is  probably  one  of  the  best  time-pieces  in  existence.  Its  rating  is  effected  by  means 
of  small  weights  placed  on  top  of  tlie  jar  containing  the  mercury.  The  addition  of  loo 
grains  causes  it  to  gain  a.g  seconds  per  day.  To  teKst  the  compensation  of  its  pendulum 
the  following  observations  were  made: 


In.erval 

Correction, 

in  Days. 

Rate  per  Day. 

d. 

g 

IS70. 

April 

8.5    .      . 

+                                  8.15 

d. 

s. 

October 

185. g 

-    0.123 

I87I. 

April 

3.4   .      . 

-                   33.93 

183.0 

-    0.106 

October 

g-3  ■    ■ 

-  45-93 

179.9 

-    0.071 

The  slight,  but  constant,  retardation  of  rate  is  probably  owing  to  progressive 
tliickening  of  the  oil.  In  order  to  eliminate  it  we  take  the  mean  of  tlie  first  and  last 
rates,  and  thus  find  for  the  rate  from  April  to  October  —  0^097,  while  the  rate  from 
October  to  April  is  —  o^Io6.  Bearing  in  mind  that  the  mean  temperature  at  Washington 
is  above  the  average  from  April  2 1  to  October  1 9,  and  below  the  averag'e  from  October 
19  to  April  21 ;  and  also  remembering  .that  the  room  in  which  this  clock  is  kept  is  not 
artificially  heated,  it  appears  that  the  compensation  is  perfect. 

The  Chronograph  has  a  barrel,  8. 1 5  inches  in  diameter  and  24.0  inches  long,  which 
revolves  once  in  each  minute,  and  will  run  continuously  for  four  hours  without  requiring 
the  paper  to  be  changed.  It  has  but  a  single  pen,  by  which  both  the  clock  signals  and 
those  of  the  observer  are  recorded.^  The  record  is  made  upon  ordinary  writing-paper 
with  an  ink  which  does  not  freeze  at  0°  F.     It  is  composed  of 

Alcohol      --------     ~     ~     2  fluid  ounces.^ 

Water  -----------4  fluid  ounces. 

Concentrated  Grlycerine      -----     i  fluid  drachm. 

Crystalizcd  AniHne  Blue    -----  40  grains. 

If  desired,  400  grains  of  white  sugar  may  be  substituted  in  place  of  the  glycerine. 
The  solution  must  be  filtered  before  it  is  used.  The  pen  is  of  glass,  and  consists  of  a 
tube,  0.25  of  an  inch  in  external  diameter  and  1.15  inches  long,  to  which  is  joined  a 
bulb  0.65  of  an  inch  in  diameter;  the  lower  end  of  the  bulb  being  drawn  out  to  a 
capillary  tube  0.003  of  an  inch  in  internal  diameter.  The  total  length  of  the  pen  is 
about  2.5  inches.  The  bulb  being  filled  with  ink,  when  the  pen  is  allowed  to  rest 
upon  the  paper  by  its  own  weight,  it  produces  a  fine  sharp  line. 

TJie  Barometer  and  Thermometer. — The  barometer  employed  was  made  by  I.  New- 
man, of  London,  and  is  a  standard  of  the  cistern  form,  with  a  tube  whose  internal  diame- 

'This  ciiconograph  was  only  employed  till  October  25,  after  which  the  new  one  was  brought  into  use. 
''One  fluid  ounce  is  equivalent  to  28. s  cubic  centimeters,  and  one  fluid  drachm  to  3,56  cubic 
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ter  is  0.532  of  an  inch.     It  is  the  one  used  for  the  regular  meteorological  observations, 

and  is  situated  in  the  northwest  room,  on  the  first  floor  of  the  main  building.  The 
thermometer,  a  standard  by  James  Green,  of  New  York,  is  suspended  outside  the  north 
front  of  the  observing-room.  It  is  11  feet  above  the  surface  of  the  ground,  and  is  pro- 
tected from  radiation  by  a  double  shield  of  bright  tinned-iron  plate. 

The  Sympiesmneter. — This  instrument  was  made  by  James  Green,  of  New  York, 
and  is  designed  to  lessen  the  number  of  obaervations  and  computations  necessary  for 
determining  the  correction  to  the  refraction  on  account  of  the  density  of  the  air.  It 
consists  of  a  vertical  tube,  the  top  of  which  expands  into  a  bulb,  while  the  bottom  is 
bent  round  in  the  form  of  the  letter  U.  The  large  arm  or  cistern  of  the  U  holds 
sulphuric  acid,  and  is  closed  by  connection  with  an  air-tight  bag  of  oiled  silk.  The 
rest  of  the  tube  contains  air,  the  quantity  of  which  is  so  adjusted  that  in  the  hottest 
weather  it  nearly  fills  the  vertical  tube,  while  in  'the  coldest  weather  the  acid  rises 
nearly  to  the  bulb.  If,  now,  the  density  of  the  fluid  were  zero,  the  density  of  the  air 
within  the  bulb  and  tube  would  be  the  same  as  that  of  the  external  air.  But,  the 
sulphuric  acid  being  quite  heavy,  its  height  in  the  tube  of  the  sympiesometer  is  a 
function  of  any  two  of  the  three  quantities,  barometric  pressure,  temperature,  and 
density  of  the  external  air.  As,  at  all  zenith  distances  at  which  it  is  worth  while  to 
observe  for  the  determination  of  star  positions,  the  refraction  may  be  regarded  as  a 
function  of  the  zenith  distance  and  the  density  of  the  air  simply,  the  datum  wanted 
is  the  density  of  the  external  air,  which  must  be  expressed  as  a  function  of  the  height 
of  the  sympiesometer  and  barometer.     Let 

B  =  height  of  barometer. 

T  z^  temperature,  counted  from  the  absolute  zero. 
I)  =  actual  density  of  external  air. 

I>o=  density  of  air  when  the  surfaces  of  the  fluid  in  the  tube  and  in  the  cistern 
are  on  the  same  level. 
c  =  constant  of  elasticity  of  air. 

I  =,  total  capacity  of  tube  and  bulb,  counted  from  the  point  at  which  the  surfaces 

of  the  acid  in  the  cistern  and  tube  are  on  the  same  level,  measuring  that 

capacity  by  the  length  to  which  it  would  be  necessary  to  extend  the  tube 

in  order  that  it  might  hold  as  much  as  the  bulb. 

k  zz  height  of  internal  surface  of  acid,  counted  from  the  same  point  with  I. 

a  =  specific  gravity  of  acid,  increased  in  the  ratio  of  the  bore  of  the  tube  to  that 

of  the  cistern,  specific  gravity  of  mercury  being  unity. 
B'  =:  pressure  of  the  confined  air,  in  inches  of  mercury. 

Then,  from  well-known  properties  of  elastic  gases,  we  derive  the  equations, 
B  —  cDt 

B'—  B  -  ah 


Hosted  by 


Google 


TRANSIT    CIRCLE.  XXV 

From  the  last  two  equatioiis, 

Substituting  for  r  its  value  from  the  first  equation,  we  find, 

Thus,  D  is  expressed  as  a  function  of  the  height  of  the  fluid  in  the  S3mipiesometer 
and  of  the  height  of  the  barometer.     Let  us  put 

Bo  being  the  mean  height  of  the  barometer,  and  ^  its  small  changes.     Then,  dovolop- 
ing  to  the  first  power  of  /3,  we  have, 

B       _       B^ ah^ 

B~ah    —Bo  — ah       (B^  —  aJif 

To  estimate  the  value  of  the  last  term  of  this  equation  we  remark  that 

The  value  of  a  is,  roughly,  about      -------        i. 

The  value  of  /3  seldom  exceeds,  during  fine  weather,     -  -t  0.4  inch. 
The  value  of  h  rarely  exceeds      --------       8  inches. 

While  we  may  put  B^   - -=30. 15 

Consequently,  the  last  term  of  the  equation  will  seldom  amount  to  gcoo,  s-mi  may 
usually  be  neglected.     We  therefore  have 


D- 


BJDf, 
-{B^~ah)  (l- 


in  which  the  density  of  the  air  is  expressed  as  a  function  of  the  observed  height  of  the 
sympiesometer,  and  of  determinable  constants. 

As  it  is  doubtful  whether  the  invariability  of  a  and  D^  can  be  relied  on  for  long 
intervals  of  time,  it  has  been  deemed  beat  not  to  attempt  the  direct  determination  of  I), 
but  to  find  the  value  of  the  sympiesometer  scale  by  comparison  with  the  results  obtained 
from  the  theiTuometer  and  barometer.  A  scale  is  attached  to  the  sympiesometer,  the 
reading  of  which  gives  approximately  the  logarithm  of  the  density  of  the  air,  the 
density  at  29  inches  and  100°  being  unity;  and  a  table  of  corrections  to  this  scale  is 
deduced  from  comparisons  with  the  barometer  and  thermometer  at  various  densities  of 
the  air. 

USE    OF    THE    TEANSIT   CIRCLE. 

Position  of  A%is. — The  plan  of  work  with  the  instrument  is  based  on  the  assump- 
tion of  its  reversal  at  the  beginning  of  each  calendar  year,  and  the  use  of  a  single  circle 
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in  an  invariable  position,  with  a  single  sot  of  four  microscopes  during  eacli  year.  The 
circle  used  is  always  so  set  that  the  polar  distances  of  the  stars  observed  depend  on 
different  circle  divisions  in  different  years.  During  the  year  1872  the  clamp  end  of  the 
axis  was  toward  the  west. 


■t  for  Focus. — The  wires  in  tlie  field  of  view  of  the  eye-piece  of  the  tele- 
scope are  placed  in  the  principal  focus  of  the  object-glass  by  means  of  a  cap  made  for 
the  pui-pose.  This  cap  fits  over,  the  object-glass,  and  contains  a  lenticularly-shaped 
opening  bounded  by  the  arcs  of  two  circles,  each  having  a  radius  equal  to  half  the  clear 
aperture  of  the  object-glass,  and  each  passing  through  the  center  of  the  other.  As  one 
of  these  arcs  coincides  with  the  outer  margin  of  the  object-glass,  the  other  necessarily 
passes  through  its  center,  and  the  whole  opening  is  on  one  side  of  that  center.  The 
lenticular  shape  was  chosen  in  order  to  reduce  the  effect  of  diffraction  to  a  minimum. 
The  telescope  being  pointed  to  the  nadir,  this  cap  is  put  upon  it  with  its  opening  to  the 
north,  and  the  micrometer  reading  for  coincidence  of  the  mean  wire  with  its  image  is 
found  as  in  determining  a  zenith-point  correction.  The  cap  is  then  turned  around 
180°,  so  as  to  bring  its  opening  to  the  south,  and  the  reading  for  coincidence  is  again 
found.  When  the  telescope  is  correctly  focused  these  two  readings  must  be  identical, 
and  the  eye-piece  is  shifted  till  such  is  the  case.  Care  is  taken  to  make  this  adjustment 
at  a  time  when  the  temperature  of  the  observing-room  is  standing  steadily  at  about 
54°  Fahrenheit,  that  being  the  mean  annual  temperature  at  Washington. 

Magnifying  Power. — The  Transit  Circle  is  provided  with  five  positive  eye-pieces, 
magnifying  respectively  135,  158,  186,  279,  and  395  diameters.  That  magnifying  186 
diameters  is  the  one  habitually  used. 

Arrangement  of  Work. — As  a  general  rule,  one  observer  is  charged  with  all  the 
observations  to  be  made  during  a  definite  twenty-four  hours,  which  is  considered  the 
"observing-day,"  and  usually  begins  at  9  a.  m.;  but  when  a  special  observation  is  to  be 
made  at  an  earlier  hour  in  the  morning,  the  observers  ate  permitted  to  arrange  among 
themselves  to  have  the  tour  of  duty  commence  sooner.  An  isolated  observation  occur- 
ring at  an  inconvenient  hoiu'for  the  regular  observer  of  the  day  is  occasionally  assigned 
to  another.  An  observer  who  has  been  on  duty  till  i  a.  m.  is  always  excused  from 
attendance  at  the  Observatory  for  the  next  30  hours. 

The  usual  observing  hours  are  from  g  a.  m.  to  3  p.  m.,  and  from  9  p.  m.  to  i  a.  m.; 
but  it  is  often  found  necessary  to  vary  them.  If  the  weatlier  permits,  the  moon  is 
always  observed  at  her  meridian  passage,  and  when  this  occurs  later  than  i  a.  m.  the 
observer  is  allowed  considerable  latitude  in  the  time  of  doing  his  night's  work.  On 
Sundays  the  only  observations  regularly  made  are  those  of  the  moon,  with  the  accom- 
panying determinations  of  time  and  instrumental  constants.  Whenever  special  obser- 
vations are  required,  the  necessaiy  orders  are  given  by  the  officer  in  charge  of  the 
instrument. 

In  fine  weather  two  groups  of  observations  are  made  dming  each  observing-day; 
the  mean  of  one  group  occurring  about  noon,  the  mean  of  tlie  other  about  1 1  p.  m. ;  and 
the  interval  between  the  two  being  not  far  from  twelve  hours.  When  the  moon  crosses 
the  meridian  later  than  i  p.  m.,  the  mean  of  the  night  group  occurs  later  than  1 1  p.  m., 
unless,  indeed,  there  are  two  night  groups,  which  is  sometimes  the  case.     In  order  to 


Hosted  by 


Google 


TRANSIT    CIRCLE,  XXVII 

obtain  right  ascensions  of  the  close  circumpolar  stars,  it  is  necessary  to  consider  the 
azimuth  as  invai-iable  during  tlie  whole  of  each  observing-day;  but  the  coUImation, 
level,  and  zenith-point  corrections  are  habitually  determmed  as  nearly  as  possible  at  the 
middle  of  every  group  of  observations.  Thus,  with  the  exception  of  the  azimuth,  none 
of  the  instrumental  constants  are  trusted  for  more  than  about  three  hours  on  each  side 
of  the  instant  at  which  they  are  actually  determined. 

As  many  as  eighty-six  observations  have  been  made  by  a  single  observer  in  less 
than  twenty-four  hours;  but  such  a  feat  is  entirely  exceptional,  and  in  this  climate  half 
that  amount  of  work,  done  habitually,  would  soon  destroy  the  health  of  the  strongest 
man.  However,  experience  has  shown  that  each  observer  should  make  not  less  than 
25  observations  of  celestial  objects,  if  it  is  clear  during  the  whole  24  hom*8  that  he 
is  on  duty,  or  not  less  than  20  observations  if  it  is  only  clear  during  the  evening. 
Reflection  observations  are  counted  double.  As  the  average  cloudiness  at  Washington 
is  fifty  per  cent,  and  the  instrument  is  worked  whenever  the  weather  permits,  this  gives 
a.  total  of  from  3  500  to  4  000  observations  per  year. 

Mode  of  Observing. — A  galvanic  current  from  the  Kessels  clock  works  the  chrono- 
graph pen,  and  all  observations  of  time  are  made  by  the  aid  of  its  beats.  Hence,  when 
an  observer  comes  on  duty,  his  first  care  is  to  see  that  the  Kessels  and  counting  clocks 
are  together,  and  that  their  beats  coincide.  If  they  are  not  in  that  condition  he  puts 
them  so  by  adjusting  the  pendulum  of  the  counting  clock.  The  use  of  this  latter  clock 
is  twofold,  viz:  1,  it  serves  to  indicate  the  second  corresponding  to  each  beat  of  the 
chronograph  pen;^  and,  2,  when  included  in  the  galvanic  circuit  it  records  the  begin- 
ning of  each  minute  on  the  chronograph  sheet  by  causing  the  pen  to  omit  the  mark 
corresponding  to  o  seconds. 

The  general  principle  adopted  in  using  the  Transit  Circle  is  to  bring  the  proper 
division  of  circle  B  as  accui'ately  as  possible  under  the  zero  of  its  micrometer  micro- 
scopes, and  then  to  measure  with  the  zenith-distance  micrometer  of  the  telescope  the 
space  between  its  zero  point  and  the  position  actually  occupied  in  the  field  of  view  by 
tlie  image  of  the  object  observed.  The  subdivision  of  tiie  intervals  between  consecu- 
tive graduations  on  circle  B  is  thus  thrown  entirely  on  the  zenith-distance  micrometer 
of  the  telescope,  and  as  the  arc  measured  by  the  micrometer  microscopes  rarely  exceeds 
10"  their  errors  of  run  are  neglected.  The  graduation  of  circle  B  is  so  much  better 
than  that  of  circle  A,  that  it  only  is  employed  in  measures  of  zenith  distance ;  and 
in  order  to  make  these  measures  depend  upon  different  divisions  in  different  years,  the 
position  of  circle  B  upon  the  axis  of  the  instrument  is  changed  at  the  beginning  of 
each  alternate  year.  Circle  A  is  used  only  to  indicate  the  degrees  and  minutes  of 
zenith  distances,  and  its  position  upon  the  axis  is  never  changed.  If  a  collimating  eye- 
piece is  applied  to  the  telescope,  its  zenith-distance  micrometer  set  at  35  revolutions, 
and  the  whole  instrument  turned  until  the  micrometer  wires  cover  their  own  images 
reflected  from  a  basin  of  mercury,  the  reading  of  the  horizontal  microscope  of  circle 
A  is  always  179°  56',  and  some  division  of  circle  B  is  always  very  nearly  under  the 
zero  of  its  micrometer  microscopes. 

'All  observations  are  made  in  tiino  of  the  Kessels  docli,but,as  it  is  in  a  different  room  from  the  observei.  (he  latler 
cannot  see  its  face,  and  only  hears  its  beals  as  repeated  by  [he  chronograph. 
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Let 

M  ==  reading  of  horizontal  microscope  of  circle  A  when  the  telescope  points  to 

the  zenith. 
^  z::  latitude  of  transit  circle. 
S  zi:  declination  of  object  to  be  observed. 
r  =  refraction  of  object  to  be  obsei-vod. 
Then,  when  the  clamp  is  west,  the  telescope  must  be  so  set  that  the  horizontal  micro- 
scope of  circle  A  reads  : 

For  a  direct  observation,      -----  Ji  —  (p  ^  g  -[^f 

For  a  reflection  observation,     -     -     -     -      i  So°  -{-  B  -\-  (p  —  i5=p^ 

If  the  clamp  is  east,  the  setting's  will  be, 

For  a  direct  obsei-vation,      -----  _R_}_^_5=pj- 

For  a  reflection  obsei'vation,     -     -     -     -     i8o°-f-iJ  —  <p  -f~  "^  rh  ^ 

If  the  true  value  of  ^  were  substituted  in  these  formulas,  whenever  the  computed 
setting  was  not  exactly  an  even  minute,  it  would  be  necessary  to  set  on  the  nearest 
even  minute.     In  practice  it  is  found  much  more  convenient  always  to  set  on  the  next 
less  even  minute ;  and,  in  order  to  do  so  without  causing  the  zenith-distance  micrometer 
to  measure  more  than  half  the  distance  between  two  consecutive  divisions  of  circle  B, 
a  fictitious  value  of  the  latitude,  differing  from  the  true  value  by  half  the  distance  in 
question,  is  used.     The  fictitious  latitude  is  i'  greater  than  the  ti'ue  one  for  a  reflection 
observation  with  clamp  west,  or  for  a  direct  observation  with  clamp  east;  and  it  is  i' 
less  than  the  tnio  one  for  a  direct  observation  with  clamp  west,  or  for  a  reflection 
observation  with  clamp  east.     The  formulse  actually  employed  for  computing  the  set- 
tings are,  therefore, 

For  a  direct  observation,  clamp  west,  -     -,-     -     -     -     32 1'^     3'-4  +  "^  ±  »" 

For  a  reflection  observation,  clamp  west,       -     -     -     -     218°  5o'.6  —  5  =F  r 

For  a  direct  observation-,  clamp  east,  ------       38*^   50'. 6  —  <5  ^  r 

For  a  reflection  observation,  clamp  east,  -     -     -     -     -     141°     ^\^-^S^r 

in  which  r  must  be  taken  with  the  upper  sign  for  an  object  south,  and  with  the  lower 
sign  for  an  object  north  of  the  zenith.  For  the  moon,  r  must  be  made  equal  to  the 
sum  of  the  refraction  and  parallax.  For  an  object  below  the  pole,  180*^  —  S  must  be 
substituted  instead  of  S. 

For  faint  objects  it  is  necessaiy  to  know  not  only  the  reading  at  which  the  circle 
must  be  set,  but  also  the  exact  reading  of  the  zenith-distance  micrometer  for  the  point 
at  which  the  object  will  enter  the  field  of  view.  No  matter  whether  the  clamp  is  east 
or  west,  this  is  computed  by  means  of  the  formula, 

Micrometer  Reading  z=.  39  revolutions  —  -= 

in  which  e  is  the  excess  of  the  computed  circle  reading  above  the  next  less  oven  minute, 
and  R  is  the  value  of  one  revolution  of  the  micrometer  screw.  If  the  computed  circle 
reading  is  exactly  an  even  minute,  the  object  will  enter  the  field  of  view  at  39  revolutions 
of  the  micrometer 
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In  the  following  paragi-aphs  it  is  frequently  stated  that  a  star  or  planet,  or  the 
limb  of  the  sun  or  moon,  is  bisected  by  the  zenith-distance  micrometer  of  the  telescope. 
This  form  of  expression  is  not  quite  accurate,  and  is  only  used  for  the  sake  of  brevity. 
The  idea  intended  to  be  conveyed  is,  that  the  zenitli-distance  micrometer  is  moved 
until  the  space  included  between  its  middle  pair  of  wires  is  bisected  by  the  image  of 
the  star  or  planet,  or  by  the  image  of  the  limb  of  the  sun  or  moon.  Some  of  the 
observers  find  it  difficult  to  see  the  images  of  very  faint  objects  between  the  middle 
pair  of  wires,  and  prefer  to  bisect  them  with  wire  A  or  wire  B.  These  latter  -wires 
are  also  used  to  avoid  running  the  micrometer  screw  over  inconveniently  long  distances, 
when  observing  two  objects  having  nearly  tlie  same  right  ascension,  but  differing  from  two 
to  five  minutes  in  declination.  Special  cai-e  is  taken  to  make  all  bisections  by  moving 
the  micrometer  wires  away  from  the  head,  and  thus  causing  the  screw  to  act  against 
the  opposing  springs.  The  same  precaution  is  observed  in  reading  the  micrometer 
microacopes  of  the  circles.  The  readings  of  the  zenith-distance  micrometer  are  taken 
from  the  self-registering  indexes  after  the  completion  of  each  observation.^ 

To  make  a  complete  observation  of  all  four  limbs  of  the  sun  requires  three  persons, 
and  the  process  ia  as  follows :  The  observer  on  duty  for  the  day  extracts  from  the 
almanac  the  right  ascension  and  declination  of  tlie  sitn's  center  for  the  time  of  its  tran- 
sit, and  also  its  apparent  semi-diameter.  With  these  elements  he  computes  the  read- 
ings at  which  circle  A  must  be  set,  in  order  to  point  the  telescope  respectively  to  the  north 
and  south  limbs  of  the  sun,  and  having  recorded  them  on  a  slip  of  paper,  he  hands 
it  to  the  assistant  who  is  to  bo  stationed  at  the  horizontal  microscope  of  circle  A. 
A  paste-board  cap,  with  an  aperture  three  inches  in  diameter,  is  placed  over  the 
object-glass  of  the  telescope ;  a  shade-glass  is  placed  on  the  eye-piece ;  the  chronogi-aph 
is  started ;  the  telescope  is  set  to  the  proper  position  for  observing  the  sun's  center ;  and 
the  observer,  with  the  chronograph  key  in  his  hand,  stations  himself  at  its  eye-end. 
The  two  assistants  are  now  standing  at  the  shutter  ropes,  and  at  the  instant  the  clock 
indicates  two  minutes  before  the  time  of  transit  of  the  sun's  center,  they  open  the  shut- 
ters, and  then  take  their  stations,  one  at  the  horizontal  microscope  of  circle  A,  the 
other  at  the  micrometer  microscopes  of  circle  B.  The  preceding  limb  of  the  sun  is  now 
well  into  the  field  of  view,  and  its  transit  over  the  wires  Bj  t^o  D3  is  observed  by  tap- 
ping on  tlie  chronograph  key.  Next,  the  assistant  at  circle  A  points  the  telescope  to 
one  of  the  horizontal  limbs  of  the.  sun,  clamps,  and,  by  means  of  the  tangent  screw, 
brings  the  proper  division  of  circle  B  as  nearly  as  possib'  3  under  the  zero  of  its  microm- 
eter microscopes.  The  limb  is  then  bisected  with  the  zenith-distance  micrometer  of 
the  telescope  at  wire  I,  and  again  at  wire  II,  and,  while  that  is  being  done,  the  assist- 
ant at  circle  B  reads  its  four  micrometer  microscopes.  Then  the  assistant  at  circle  A 
unclamps,  points  the  telescope  to  tire  other  horizontal  limb  of  the  sun,  clamps  again, 
and,  by  means  of  the  tangent  screw,  brings  the  proper  division  of  circle  B  as  nearly 
SB  possible  under  tlie  zero  of  its  micrometer  microscopes.  This  limb  is  then  bisected 
with  the  zenith-distance  micrometer  of  the  telescope  at  wire  VI,  and  again  at  wire  VII ; 
and  while  that  is  being  done,  the  assistant  at  circle  B  reads  its  four  micrometer  micro- 
scopes.    Finally,  the  assistant  at  circle  A  again  unclamps,  and  the  observer  himself 

I  Wasliington  Observations  for  1865,     Description  of  Transit  Circle,  §  30. 
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points  the  telescope  to  the  sun's  center,  and  observes  the  transit  of  its  following  limb 
over  the  eleven  wires  from  B^  to  D3.  The  shutters  are  then  closed,  and  the  observa- 
tion completed  by  readmg  the  synipiesometer,  external  thermometer,  barometer,  and 
attached,  thermometer.  It  will  be  noticed  that  particular  care  is  taten  to  expose  the 
instrument  to  the  direct  rays  of  the  sun  for  as  short  a  time  as  possible,  and  even  tlien 
the  circles  are  always  completely  shaded  by  the  platform  and  steps  used  for  ascending 
to  the  eye-piece  of  the  telescope  when  the  nadir  point  is  to  be  observed. 

Obsei'vations  of  the  moon  are  made  in  two  ways.  If  the  first  Kmb  is  the  fuU  one, 
the  observer  takes  the  time  of  transit  of  the  center  from  the  almanac,  and,  going  to  the 
telescope  about  three  minutes  before  that  time,  he  sets  the  zenith-distance  micrometer  to 
read  34  revolutions,  and  then  sweeps  for  the  moon's  Hmb.  Having  found  it,  he  observes 
its  transit  over  the  wires  Bi  to  D3.  Then,  as  rapidly  as  possible,  he  turns  the  telescope 
till  the  full  limb  (north  or  south)  is  bisected  by  the  zenith-distance  micrometer ;  goes 
to  the  clamp-screw ;  clamps,  looks  into  the  horizontal  microscope  of  circle  A,  and  turns 
the  tangent  screw  until  the  division  of  circle  B  nearest  the  zero  of  its  microscopes  is 
brought  approximately  under  them ;  restmies  his  place  at  the  telescope,  and  with  the 
zenith  distance  micrometer  bisects  the  limb  at  wires  III,  IV,  and  V,  or  sometimes  at 
wires  II,  III,  IV,  V,  and  VI.  Finally,  the  observation  is  finished  by  reading  the  mi- 
crometer microscopes  of  circle  B,  and  the  degrees  and  minutes  indicated  by  the  hori- 
zontal microscope  of  circle  A.  Sometimes  the  telescope  is  not  so  set  as  to  bring  any 
division  of  circle  B  approximately  under  the  zero  of  its  microscopes,  and  in  such  cases 
the  divisions  lying  nearest  on  each  side  of  the  zero  are  read. 

If  the  second  limb  of  the  moon  is  the  full  one,  tlie  observer  takes  the  time  of  tran- 
sit of  the  center  from  the  almanac  as  before,  and,  in  addition,  computes  the  reading  at 
which  circle  A  must  be  set  in  order  to  point  the  telescope  to  the  north  or  south  limb, 
whichever  happens  to  be  fuU.  Five  minutes  before  the  time  of  transit,  he  sets  the 
telescope  in  the  computed  position,  clamps,  and  reads  the  micrometer  microscopes  of 
circle  B.  When  the  moon  comes  into  the  field  of  view,  he  observes  it  with  the  zenith- 
distance  micrometer,  in  the  manner  already  explained  ;  and  then  unclamps,  points  to 
the  moon's  center,  and  finishes  by  observing  the  transit  of  its  second  limb  over  the 
wires  fi'om  B^  to  D3. 

The  larger  planets  are  observed  in  the  following  manner  :  The  right  ascension 
and  dechnation  of  the  planet's  center  are  taken  from  the  almanac,  the  reading  of  cu-cle 
A,  at  which  the  telescope  must  be  set.  Is  computed,  and  the  instrument  is  clamped  in 
tliat  position.  When  the  planet  enters  the  field  of  view,  its  northern  limb  is  bisected 
with  the  zenith-distance  micrometer  at  wire  I,  and  its  southern  limb  at  wire  II.  The 
transit  of  its  preceding  limb  is  observed  over  wires  B^,  B^,  B3,  D„  Dg,  D3 ;  and  the 
transit  of  its  following  Hmb,  over  wires  Ci,  Ca,  C3,  C4,  Cs-  The  observation  is  finished 
by  again  bisecting  the  southern  limb  with  the  zenitli-distance  micrometer  at  wire  VI, 
and  the  northern  limb  at  wire  VII.  Thus,  both  the  horizontal  and  vertical  diameters 
are  measured,  and  the  observations  of  each  limb  are  perfectly  S3rmmetrical  vrith  respect 
to  the  middle  wire. 

Planets  which  do  not  present  a  well-defined  disk  are  observed  in  the  same  man- 
ner as  fixed  stars. 
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Fixed  stars  are  obsci-ved  in  different  ways,  tlie  mode  adopted  depending  upon  cir- 
cumstances ; 

a.  If  the  star  is  within  5°  of  the  pole,  its  transit  is  obsei"ved  by  eye  and  ear  over 
the  wires  of  set  C,  and  it  is  bisected  with  the  zenith-distance  micrometer  at  wires  Cg, 
C3,  C4 ;  or  sometimes  at  each  of  the  wires  from  Ci  to  C5. 

^.  If  the  star  is  situated  between  5°  and  20°  of  polar  distance,  its  transit  is 
observed  by  the  chronographic  method  over  the  wires  of  set  C  ;  and  it  is  bisected  with 
the  zenith-distance  micrometer  at  any  two  of  the  wires  B,,  B3,  Di,  D3 ;  preference 
being  given  to  the  combinations  B3,  Di,  or  B^,  D3 ;  which  make  the  observation  sym- 
metrical with  respect  to  the  middle  wire. 

y.  If  the  polar  distance  of  the  star  exceeds  20°,  its  transit  is  observed  by  the 
chronographic  method  over  all  the  wires  from  B^  to  D3 ;  and  it  is  bisected  with  the 
zenith-distance  micrometer  at  any  two  of  the  wires  I,  II,  VI,  VII ;  preference  being 
given  to  the  combinations  II,  VI,  or  I,  VII,  which  make  the  observation  symmetricial 
with  respect  to  the  middle  wire.  Sometimes  stars  are  bisected  at  each  of  the  wires  I, 
II,  VI,  VII. 

S.  In  the  case  of  double  stars,  the  right  ascension  of  one  component  is  observed 
over  the  wires  Bi,  B^,  Bg,  Dj,  D^,  D3,  and  that  of  the  other,  over  the  wires  Ci  to  C5. 
Bisections  with  the  zenith-distance  micrometer  are  made,  of  one  component  at  wires  1 
and  II,  and  of  the  other  component  at  wires  VI  and  VII.  The  observations  of  right 
ascension  are  therefore  symmetrical,  and  those  of  zenith  distance  unsymmetrical,  with 
t  to  the  middle  wire. 

metimes  on  account  of  clouds,  or  other  untoward  circumstances,  observations 
are  unavoidably  made  unsymmetrical  with  respect  to  the  middle  wire,  both  in  right 
ascension  and  zenith  distance. 

In  observing  transits  by  eye  and  ear,  care  is  taken  to  use  the  beat  of  the  chro- 
nograph pen,  and  not  the  tick  of  the  counting  clock.  "Wlienever  it  is  necessary  to 
stop  the  chronograph,  it  is  done  about  i  second,  and  the  hour  and  minute  con-espond- 
ing  to  the  preceding  o  seconds  is  recorded  on  the  sheet  from  the  face  of  the  counting- 
clock.  As  there  is  generally  only  a  single  record  in  each  case,  errors  of  a  second,  or 
of  a  minute,  sometimes  occur.  It  will  be  noticed  that  the  method  of  observing  all 
objects  more  than  5°  from  the  pole  is  such  as  to  occupy  the  observer's  attention  with 
the  determination  of  but  one  co-ordinate  at  a  time. 

Wire  intervals. — The  equatorial  intervals  of  the  fixed  vertical  wires  in  the  eye- 
piece of  the  telescope  were  determined  from  observations  made  between  August  2  and 
August  18,  1871.  Sixteen  stars  were  employed,  all  situated  within  20°  of  the  pole, 
and  the  total  number  of  sete  of  transits  observed  was  twenty.     The  results  are  as  follows: 


Table  II. 

c,  =  +  4.095 

B,=  + 

2.240 

C,=  +2.023 

D,  =.  - 

8.167 

B^=  + 

9.706 

C,  =   +O.0I2 

D.=  - 

g.704 

B,=  + 

S.rgi 

C^  =  -2.049 

D,  =  - 

12. 360 
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As  already  explained,  the  transits  of  objects  more  than  20°  from  the  pole  are 
observed  over  all  tliese  wires,  but,  in  reading  off  the  chronograph  sheets,  Gi  and  C5  are 
rejected:  The  remaining  nine  wires  are  considered  the  standard  set,  and  the  numbers 
given  above  are  the  equatorial  intervals  of  each  wire  from  the  mean  of  the  standard 
set. 

Zenith-distance  Micrmneter  Screw. — The  value  of  a  revolution  of  the  zenith-distance 
micrometer  screw  was  determined  in  1872,  in  the  follovring  manner  :  The  telescope 
being  pointed  toward  one  of  the  collimators,  the  micrometer  was  set  at  25.25  revolu- 
tions, and  then,  by  means  of  the  tangent  screw,  the  telescope  was  moved  till  the  cen- 
ter of  the  space  between  the  middle  pair  of  micrometer  wires  coincided  as  accurately 
as  possible  with  the  image  of  the  horizontal  wire  of  the  collimator.  This  being  done, 
five  readings  of  the  micrometer  were  made  upon  the  collimator  wire,  and  at  the  same 
time  the  circle  was  read  by  two  assistants ;  one  reading  microscopes  V  and  VI,  the 
other,  microscopes  VII  and  VIII.  As  in  general  the  circle  divisions  did  not  fall 
exactly  under  the  zeros  of  the  microscopes,  the  divisions  lying  nearest  on  each  side  of 
these  zeros  were  read  in  order  to  eliminate  en-ors  of  runs.  Then  the  micrometer  was 
set  at  30.25  revolutions,  and  the  process  just  described  was  repeated ;  and  so  on,  at 
every  fifth  revolution,  up  to  45.25.  Finally,  in  order  to  eliminate  any  possible  small 
change  in  the  position  of  the  collimator  while  these  operations  were  in  progress,  the 
measures  were  repeated  in  reverse  order,  beginning  at  45.25  revolutions  and  ending  at 
25.25  revolutions.  The  observations  are  given  in  Table  III.  Throughout  the  whole 
series  the  telescope  micrometer  was  read  by  Professor  Harkness  ;  microscopes  VII  and 
VIII  by  Professor  Eastman;  and  microscopes  V  and  VI  by  Assistant  Observer 
Frisby. 
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y<,nu.ry   6. 

'&T2,.—  Temperattin.  42°  F 

1  i 

Corrected 

Mean  of 

One 

Observed 

Circle 

Interval  by 

Micrometer 

Interval  by 

Revolution 

Circle  Reading. 

Reading. 

Circle. 

Readings. 

Micrometer. 

of  Screw. 

I 

8y     49     2y 

54 

29 

55 

74-65 

25.313 

4.933 

15.133 

2 

50    44 

10 

44 

20 

76.33 

30.246 

5.016 

15.217 

3 

52      0 

30 

° 

53 

78. 94 

35.263 

5-141 

15.355 

4 

S3    ly 

30 

19 

47 

74-15 

40.393 

4.863 

15-253 

5 

54   33 

71 

33 

63 

45.256 

6 

54    33 

36 

33 

45 

73.63 

45.241 

4.783 

15-377 

7 
8 

53    rg 

5'      59 

fis 

19 

09 

79.73 
77.09 

40.453 
35.242 

5-2ir 

5.002 

15-297 
I5.4t2 

9 

50  42 

90 

43 

00 

77.00 

30.240 

5.023 

15.303 

ro 

89     49     25.99 

26.00 

25.217 

y<!n!Mijy  8, 

1872.-  Temperatute,  32\s 

F. 

. 

89     54    31 

72 

31 

8. 

73-94 

45.254 

4.797 

15.414 

2 

53     17 

70 

17 

87 

80.53 

4"- 457 

5.205 

15.473 

3 

51     57 

11 

57 

34 

77.11 

35-252 

5-015 

15.376 

SO    40 

14 

40 

23 

76.51 

30.237 

4.995 

15-317 

5 

49    23 

71 

23 

72 

25.242 

6 

49    23 

S4 

23 

S5 

76  13 

25-339 

02a 

15.159 
15.325 

7 

50    39 

58 

39 

68 

76-4i 

30.261 

4^986 

^ 

SI     S5 

86 

5f' 

09 

80.45 

35.247 

5.219 

15.415 

9 

S3     "C 

37 

16 

54 

72,33 

40.466 

15-169 

10 

89      54      2S 

73 

e8 

83 

45.231 

January  10, 

iZli.—  Tempcralvte,  40° .0 

I 

89    49    s6 

09 

26 

10 

75 -4& 

25 

293 

4-9M 

15.11J 

2 

50    41 

46 

4I 

S6 

76.01) 

30 

287 

4-95'J 

15-359 

3 

SI     S7 

42 

57 

65 

79-42 

35 

241 

5.TC1S 

15-279 

4 

53     16 

90 

17 

07 

73.02 

40 

439 

4.7B3 

15-251 

5 

S4     29 

■99 

30 

.09 

45 

227 

6 

54    30 

26 

30 

36 

73.9l> 

45 

295 

4.864 

15-213 

7 

53     16 

21 

16 

40 

79.39 

40 

431 

5.13^ 

15-457 

^ 

51     56 

-7S 

57 

.01 

77.12 

35 

295 

5.028 

15.338 

9 

50    39.71 

39 

89 

76.28 

30 

267 

5.006 

15.248 

Jl 

89    49    23  &i 

23.61 

25.26r 
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Table  III — Continued. 


ya„«^^  11, 

1E73.— rm/ 

rature,  40°  .0 

r. 

"   S3 

Corrected 

Mean  of 

One 

i  s 

Observed 

Circle 

Interval  by 

Micrometer 

Interval  bj 

Revolution 

M  Z 

Circle  Reading, 

Circle. 

Readings. 

Micrometer. 

of  Screw, 

8g     S3     so 

26 

SO 

41 

74.29 

45-251 

4.768 

15-581 

52    35 

92 

36 

12 

80.32 

40.483 

5.228 

15.363 

51     IS 

lis 

15 

80 

76.74 

3S-255 

4.999 

IS-351 

49     M 

05 

59 

06 

76. 87 

30.256 

4.980 

15-436 

43     42 

19 

42 

19 

25.276 

6 

48    41 

96 

41 

95 

75-90 

25-254 

4.990 

15.210 

7 

49    57 

85 

57 

86 

76.52 

30.244 

5-001 

15.302 

8 

51     14 

23 

14 

38 

79.26 

35-245 

5.182 

15.295 

9 

52     33 

44 

33 

64 

74-94 

40.427 

4.882 

15  346 

10 

89     S3    48.43 

48. 58 

45-309 

>„™^  ,., 

\i,Ti.~Tanpsratiire,  4S°.0  F. 

I 

89    48    44 

63 

44 

63 

76.06 

25.270 

4-988 

15,249 

3 

50  0 

51  n 

68 
16 

17 

6q 

31 

75. 62 

30.258 
35.273 

5.015 
5.194 

15-278 
15.406 

-l 

52     37 

13 

37 

53 

73-11 

40.467 

4.780 

15.294 

5 

53     50 

29 

SO 

44 

45-247 

6 

53     50 

46 

50 

&i 

74 -48 

45.265 

4-799 

15.520 

7 

52     35 

93 

36 

13 

^0.466 

5,329 

15.326 

8 

51     15 

83 

15 

98 

76,22 

35.237 

S.006 

15-226 

9 

49     59 

75 

59 

76 

76.05 

30.231 

4-963 

IS. 324 

10 

8g    48     43-71 

43-71 

25.268 

In  Table  III,  the  column  "  Observed  Circle  Beading''  contains  the  observed  circle 
readings,  corrected  only  for  eiTor  of  runs.  As  already  stated,  whenever  the  circle 
divisions  did  not  fall  within  15"  of  the  zeros  of  the  micrometer  microscopes,  the  divis- 
ions lying  nearest  on  each  side  of  these  zeros  were  read.  For  example,  in  the  first 
circle  reading  given  above  the  division  89°  48'  fell  on  one  side,  and  89°  50'  on  the 
other  side,  of  the  zero  of  the  horizontal  microscope  of  circle  A.  Therefore  the  microm- 
eter microscopes  of  circle  B  were  read  twice  ;  first,  on  the  divisions  corresponding  to 
89°  48',  and  then  on  those  coiTesponding  to  89°  50'.  These  double  readings  served 
primarily  for  determining  the  error  of  runs,  but  they  were  also  used  for  finding  the 
errors  of  graduation.  In  the  example  just  cited  the  mean  of  tlie  four  microscopes  was, 
for  the  first  reading,  ii  revolutions,  o".52,  and  for  the  second  reading,  7  revolutions, 
o"-4o.  The  difference  between  these  readings,  4  revolutions,  o".i2  zz  4.0040  revolu- 
tions, is  evidently  the  distance  between  the  di^dsions  in  question.  In  the  same  man- 
ner every  circle  reading  made  upon  two  sets  of  divisions  furnished  one  value  of  the 
interval  between  these  divisions.    The  results  are  given  in  Table  IV. 
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89°  48' 
39"  50' 

89°  so' 
3g°52' 

89"  52' 
89°  54' 

89"  54' 
39°  56' 

4.0040 
3.9767 

S.W73 
3.C.367 
3.9800 
3-9743 
4.0050 
3.9920 
4.0043 
3.9993 

3 
4 

3 

3 

9840 
0013 

0040 
9690 
9783 

0193 

3.9S17 
3.9640 
3-9857 
3.9850 
4-0033 
3.9967 
3.9767 
3-9833 
3-9813 
3-9857 
3.9967 
3.9860 
3.9933 
3-9850 

3.9910 
3.9760 
3.9850 
3-9933 
3.9853 
3.9850 

3.9900 

3.9965 

3.9S62 
119.90 

3-9853 
H9.87 

At  the  foot  of  each  column  in  Table  IV  is  given  the  mean  of  the  numbers  con- 
tained in  it-  Adding  these  four  means  together,  and  dividing  the  sum  by  480,  (the 
number  of  seconds  between  89°  48'  and  89"  56'),  we  obtain  0.033246  revolutions  as 
the  true  value  of  i",  upon  the  assumption  that  the  divisions  89^  48'  and  89°  56'  are 
precisely  8'  apart.  Dividing  each  mean  by  this  quantity  gives  the  numbers  in  the  last 
hne  of  Table  IV,  wliich  are  adopted  as  the  true  intervals  between  the  divisions  in  ques- 
tion.   The  actual  positions  of  these  divisions  are  therefore 


Q    -23 

o".i3 
o".oo 


.Reverting  to  Table  III,  and  correcting  the  numbers  in  the  column  "  Observed  Cir- 
cle Beading"  for  these  errors  of  graduation,  we  get  the  numbers  in  the  column  "  Cor- 
rected Circle  Beading.'"  The  differences  between  these  latter  numbers  are  the  "Inter- 
vals ly  Circle."  The  column  "  Mean  of  Micrometer  Beading^'  'contains  the  means  of 
the  readings  made  with  the  micrometer  upon  the  horizontal  wire  of  the  collimator. 
The  differences  between  these  means  are  the  "Intervals  hy  Micrometer."  As  the 
intervals  by  circle  and  the  intervals  by  micrometer  are  both  measures  of  the  same 
space,  dividing  the  former  by  the  latter  gives  the  values  of  one  revolution  of  the 
sci'Gw :  which  values  are  contained  in  the  column  so  headed- 


Hosted  by 


Google 


INTRODUCTION. 


I'or  convenience  of  reference  an  abstract  of  the  results  of  the  observations  con- 
tained in  Table  III  is  g^ven  in  Table  V. 


Tablp,  V. — Vcdues  of  One  Mevolidion  of  the  Zenith-Distance  Micrometer-Screw  of  the 
Transit  Circle,  as  found  from  Observations  made  on  different  parts  of  the  Screw. 


D:Uc. 

2  5i' to  zoi' 

3oi^  to  353' 

35  F  10  'i°i' 

4oi'  to  454' 

1873- 

„ 

January    6 

15.318 

15.314 

ii.3^6 

15-3^5 

S 

15.338 

IS. 350 

15.444 

15 -292 

10 

15.1S0 

15-3-19 

-  13.3&8 

15-232 

II 

15-324 

15-326 

15-329 

15-463 

13 

IS.SS6 

15-352 

15-366 

15-407 

Mean  .      . 

15.249 

15.338 

15.367 

15-342 

The  mean  values  contained  in  the  last  line  of  tliis  table  were  accepted  as  final, 
and  in  order  to  deduce  from  them  the  value  of  each  revolution  of  the  screw  they  were 
plotted  upon  a  piece  of  squared  paper,  and  a  smooth  curve  was  passed  through  them ; 
or  rather,  to  speat  more  accurately,  it  was  passed  a  veiy  little  above  them,  so  as  to 
make  tlie  mean  values  of  the  ordinates  of  the  ciu-ve,  taken  between  the  limits  25^''  to 
30'k%  305'  to  35:1'',  &c.,  identical  with  the  mean  values  of  the  table.  Tlie  value  of  the 
screw  at  every  revolution  throughout  the  part  used  was  then  read  from  the  curve,  and 
these  values  have  been  employed  in  the  reduction  of  all  observations  made  during  the 
year.     They  are  given  in  the  following  table : 


Table  VI. —  Vahe  of  each  Revolution  of  the  Zenith-Distance  Micrometer-Screw  of  the 
Transit  Circle,  as  used  during  the  Year  1872. 

Note, — If  any  icvolution  in  ihis  table  is  designated  as  n,  tlien  tlie  number  found  opposite  that  revolution  is  the  value 
of  (lie  screw  from  n  —  ito  n  +i  revolutions. 


Rev. 

Value. 

Rev. 

Value. 

Rev. 

Value. 

25 

'5-193 

32 

15-333 

39 

l5-3(>8 

26 

15,217 

33 

15-346 

40 

'5-3C3 

27 

15.235 

34 

15.355 

41 

1S.3S7 

2S 

15.261 

35 

15.3&2 

42 

15-349 

29 

15.2B2 

36 

15.367 

43 

15.339 

30 

15-301 

37 

15-369 

44 

iS-327 

31 

15-318 

3S 

15-369 

45 

15-314 

It  may  be  remarked  that  when  the  middle  pair  of  micrometer  wires  occupies  the 
center  of  the  spa,ce  between  tlie  fixed  horizontal  wires,  the  reading  of  the  screw  is  40 
revolutions,  and  it  increases  as  the  wires  move  from  the  micrometer  head. 
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Bight- Ascension  Mia-ometer  Screw. — The  pitch  of  this  screw  is  sensibly  the  same 

as  that  of  the  zenith-distance  micrometer.     Its  value  was  determined  by  measuring 

with  it  the  distance  between  the  vertical  wires  B^  and  D3,  which  was  found  to  be 

23.935  revolutions.     Table  II  gives  for  the  same  space,  24.50  seconds  of  time.     Hence 

One  revolution  of  the  screw—  I^024 

Inclination  of  Wires. — The  zenith-distance  micrometer  is  constructed  with  its  mov- 
able wires  as  nearly  as  possible  at  right  angles  to  the  fixed  vertical  wires ;  and  as  the 
latter  are  set  by  adjustment  truly  vertical,  the  former  are  of  course  very  nearly  hori- 
zontal; but,  owing  to  unavoidable  imperfections  of  workmanship,  they  are  seldom 
accurately  so.  This  is  of  no  consequence  when  the  bisections  of  an  object  with  the 
zenith-distance  micrometer  are  made  syrmnetrically  with  respect  to  wire  IV ;  but  if 
they  are  not  so  made,  it  affects  the  resulting  zenith  distance,  and  a  correction  must  be 
applied  for  inclination  of  wires.     It  is  computed  by  the  fonnula 

^  ,.-  ,    Bi  (n  —  r^u)        1  ■  /  \ 

<Jon-ection  =  i; -- — ^^ — ^^  =  ±0.209  *  (r;  —  r^a) 

where  the  upper  sign  must  be  taken  when  the  clamp  is  east,  the  lower  when  it  is  west. 
M  is  the  value  of  one  revolution  of  the  micrometer  screw ;  i  the  equatorial  interval 
between  the  middle  wire  and  the  wire  at  which  the  correction  is  required ;  I,  the  equa- 
torial interval  between  wires  I  and  VII ;  and  r-,  and  r^^^,  the  readings  of  the  zenith- 
distance  micrometer  on  a  star  at  wires  I  and  VII.  The  sign  of  «  is  -|-  for  wires  I,  II, 
III,  and  -  for  wires  V,  VI,  VII. 

JError  of  Collimation. — The  collimation  constant  is  detennined,  without  reversing 
the  instrument,  by  means  of  the  colHmators.  The  south  one  is  designated  "collimator 
A,"  and  its  field  of  view  contains  a  single  vertical  wire,  crossed  at  its  middle  point  by 
a  single  horizontal  wire.  The  norih  collimator  is  designated  "collimator  B,"  and  its 
field  of  view  is  furnished  with  a  pair  of  cross-wires,  movable  by  means  of  a  microme- 
ter screw.  Each  of  these  wires  makes  an  angle  of  12°  with  the  vertical,  and,  conse- 
quently, at  their  intersection  they  make  an  angle  of  24°  with  each  other. 

After  removing  the  covers  of  the  opening  through  the  central  cube  of  the  tele- 
scope, it  is  turned  in  zenith  distance  until,  on  looking  into  its  eye-piece,  its  horizontal 
wire  is  seen  to  coincide  with  the  image  of  the  horizontal  wire  of  collimator  A.  Then 
collimator  A  is  moved  in  azimuth,  by  means  of  the  screws  wliich  act  against  one  of  its 
Ys,  until,  on  looking  into  its  eye-piece,  the  image  of  the  middle  transit  wire  of  the  tele- 
scope is  seen  to  be  a  little  to  one  side  of  the  vertical  wire.  Returning  to  the  telescope, 
three  measures  of  the  small  deviation  of  its  middle  transit  wire  from  the  image  of  tlie 
vertical  wire  of  the  collimator  are  made  by  means  of  the  right-ascension  micrometer. 
Those  measures  are  taken  by  first  setting  the  micrometer  wire  so  that  the  moan  of  it 
and  the  middle  transit  wire  coincides  with  the  image  of  the  vertical  wire  of  the  colli- 
mator, and  then  moving  the  micrometer  wire  till  it  coincides  with  the  middle  transit 
wire.     The  required  deviation  is  one-half  the  space  passed  over. 

The  telescope  is  next  pointed  toward  the  zenith,  so  as  to  make  the  two  collimators 
visible  from  each  other  through  its  centi'al  cube,  and  the  micrometer  of  collimator  B  is 
moved  until  the  intersection  of  its  cross-wires  is  exactly  upon  the  image  of  the  vertical 
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wire  of  collimator  A.  The  telescope  is  then  pointed  to  collimator  B,  and  four  measures 
of  the  small  deviation  of  its  middle  transit  wire,  from  the  image  of  the  intersection  of 
the  cross-wires  of  the  collimator,  are  made  "by  means  of  the  ri^ht-ascension  micrometer 
as  follows:  The  micrometer  wire  is  placed  so  that  the  space  between  it  and  the  middle 
transit  wire  is  bisected  by  the  image  of  the  intersection  of  the  cross-wires  of  the  colli- 
mator, after  which  the  micrometer  is  moved  till  its  wire  coincides  with  the  middle  ti'arisit 
wire.     The  required  deviation  is  one-half  the  space  passed  over. 

The  telescope  being  once  more  pointed  toward  the  zenith,  the  adjustment  of  colli- 
mator A  is  deranged,  and  it  is  adjusted  afresh  till  its  vertical  wire  is  again  exactly  upon 
the  image  of  the  intersection  of  the  cross-wires  of  collimator  B.     ITien  going  to  the 
telescope,  another  set  of  measures  precisely  similar  to  the  first  are  made.     The  mean 
of  the  first  and  last  set  of  measures  is  taken  as  the  true  distance  of  the  middle  transit 
wire  from  the  image  of  the  vertical  wire  of  collimator  A. 
Let 
%  ■=.  sum  of  the  colHmation  constant  and  the  constant  of  diurnal  aberration  at  tho  tem- 
perature T°  Fahrenheit; 
Co  =  sum  of  the  same  constants  at  the  temperature  o°  Fahrenheit ; 
M  —  distance,  in  micrometer  revolutions,  by  which  the  image  of  the  vertical  wire  of 

the  south  collimator  is  to  the  emt  of  the  middle  transit  vrire ; 
M!  •=.  distance,  in  micrometer  revolutions,  by  which  the  image  of  the  intei-section  of  the 

wires  of  the  north  collimator  is  to  the  east  of  the  middle  transit  wire ; 
B!  =  value,  in  seconds  of  time,  of  one  revolution  of  the  micrometer  screw  :=  1^024 ; 
q>  zz  latitude  of  place  of  observation ; 

^■i  z=  reduction  of  position  of   middle  transit  wire  to  the  mean  of  the  set  of  nine 
wires  rr  -|-oloi2. 
Then,  if  M  and  M.'  have  been  observed  at  the  temperatm-e  r,  we  have 

c,i=i\{M-^M.')'B:  —d'.o2\  cos  9>— (5i  — o^5I2  (ilf-J-^)  —  o^028 

In  the  instrument  under  consideration  the  collimation  varies  with  the  temperature, 
and  from  a  discussion  of  many  observations,  taken  at  widely  different  temperatures,  it 
has  been  fotind  that 

Co  zz  c^  ^  0^.004  r 

where  the  upper  sign  is  to  be  taken  when  tlie  clamp  is  oast,  the  lower  when  it  is  west. 
The  collimators  are  usually  observed  eveiy  Monday  morning,  and  the  value  of  Co 
is  computed.  For  observations  on  other  days  the  value  of  c^  is  interpolated,  and  from 
it,  and  the  observed  temperature  at  the  time,  the  actual  collimation  constant  is  com- 
puted by  means  of  the  formula 

c^  =  Co  =t  o''.oo4  T 

Of  course,  special  care  is  taken  not  to  make  the  observations  for  the  determination 
of  Co  at  times  when  the  temperature  of  the  air  is  changing  rapidly, 

'Error  of  Level. — The  level  is  of  the  hanging  form.  Its  tube  is  thi-ee-quarters  of 
an  inch  in  diameter,  ten  inches  long,  and  has  a  chamber  at  one  end_,  so  that  the  size  of 
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the  bubble  is  adjustable.  It  seems  to  be  most  sensitive  when  ite  length  is  about  one 
and  oue-quarter  inches.  The  scale  is  numbered  continuously  from  end  to  end,  tlie 
numbers  running  from  o  to  90.  The  length  of  one  division  is  0.0895  '^^  ^^  inch,  and 
its  value  o'.osS. 

The  level  tube  is  closed  by  glass  disks  cemented  into  its  ends ;  but  after  it  had 
been  in  use  about  two  years,  the  ether  with  which  it  is  filled  began  to  leak  through 
the  joints.  To  remedy  tliis  the  tube  was  opened,  re-filled,  and  th«  ends  cemented  in 
afresh.  In  less  than  a  month  it  leaked  worse  than  ever,  and  for  a  long  period  it  gave 
much  trouble,  because  we  could  find  no  cement  that  would  keep  it  tight  for  more  than 
a  few  weeks  at  a  time.  At  last,  however,  we  hit  tipon  what  we  have  since  learned  is 
the  substance  ordinarily  employed  for  the  purpose.  This  is  common  glue  dissolved  in 
hot  water,  as  usual,  and  mixed  with  one-fifth  or  one-sixth  of  its  volume  of  glycerine, 
the  latter  substance  being  added  to  prevent  it  from  becoming  brittle.  Level  tubes 
closed  with  this  cement  will  remain  tight  for  months,  and  when  they  do  become  leaky 
they  are  very  easily  repaired. 

In  making  use  of  the  level  it  is  always  reversed  twice,  thus  giving  two  readings 
with  it  direct  and  two  with  it  reversed. 
Let 

i  izz  level  constant ; 
W  and  -E  —  readings  of  west  and  east  ends  of  bubble  with  the  level  in  its  first  posi- 
tion ; 
w  and   e  =  readings  of  west  and  east  ends  of  bubble  with  the  level  reversed  ; 
IF' and -E'=:  readings  of  the  west  and  oast  ends  of  bubble  when  the  level  is  returned 

to  its  first  position  ; 
w'  and  e'  =:  readings  of  west  and  east  ends  of  bubble  when  the  level  is  reversed  a 
second  time. 
Then  we  have 

b  - o".oo7a 5  l{W-\-E)  +  {W'-\-E')-  (tv  +  e)  -  («(/ -f  e'}] 

When  the  <        ,  >  end  of  the  bubble  gives  the  greatest  reading  the  sign  of  &  is  <  """ 

For  reflection  observations  the  sign  of  b  is  the  opposite  of  that  here  given. 

A  careful  investigation  has  proved  that  the  pivots  of  the  instrument  are  sensibly 
round,  and  equal  in  diameter. 

ISrrof  of  Azimuth. — The  azimuth  constant  is  determined  from  the  observed  time 
of  transit  of  some  one  or  more  of  the  stars,  Polaris,  6  Ursa;  Minoris,  5 1  Cephei,  A  UrsBe 
Minoris,  by  means  of  the  formula 

"-  A 

in  which  a,  I,  and  c  are  the  azimuth,  level,  and  colhmation  constants  ;  A,  B,  and  G,  the 
animutli,  level,  and  collimation  factors  ;  pc,  the  adopted  right  ascension  of  the  star;  T,  its 
time  of  transit  as  observed  by  the  face  of  the  clock;  and  JT,  a  closely  approximate 
value  of  the  clock  correction  at  the  time  T. 

When  double  transits  of  any  of  the  stars  named  above  are  obtained  by  one  obser- 
ver, during  a  single  observing-day,  the  azimuth  is  generally  made  to  depend  upon  them 


Hosted  by 


Google 


XL  INTRODUCTION. 

alone.  If  no  douBle  transits  are  available,  the  adopted  azimuth  is  the  mean  of  the 
results  given  by  the  single  transits  of  so  many  of  the  stars  in  question  as  may  have 
been  observed. 

It  occasionally  happens  that  a  number  of  observations  are  got,  but,  owing  to  the 
interference  of  clouds,  no  azimutli  stiirs  are  obtained.  In  such  cases  each  known  star 
observed  is  made  to  furnish  an  equation  of  condition,  involving  as  unknown  quantities 
the  clock  correction  and  the  azimuth  constant,  and  from  all  the  equations  thus  formed 
these  quantities  are  determined  by  the  method  of  least  squares. 

Zenith-Point  Correction. — This  constant  is  determined  by  observations  of  the  nadir 
point,  ma-de  over  a  trough  of  mercury,  with  a  Bohnenberger  collimating  eye-piece,  in 
the  following  manner : 

1.  The  telescope  is  pointed  vertically  downward  over  a  trough  of  mercury,  and 
then  it  is  clamped,  and  set  by  the  tangent  screw,  so  that  the  circle  reading  is  as  nearly 
as  possible  179°  56'. 

2.  Circle  B  is  read  by  means  of  its  foxir  micrometer  microscopes. 

3.  Two  readings  of  the  telescope  zenith-distance  micrometer  are  taken  by  placing 
its  close  pair  of  dechnation  wires  so  that  they  are  separated  from  their  images  by  a 
space  equal  to  the  distance  between  the  two  wires,  the  wires  and  their  images  exhibit- 
ing four  parallel  lines  with  thi-ee  equal  spaces  between  them,  and  the  micrometer  read- 
ing of  the  wires  being  less  than  that  of  their  images. 

4.  Four  readings  of  the  micrometer  are  taken  precisely  as  desciibed  in  paragraph 
3,  escept  that  the  places  of  the  wires  and  their  images  are  interchanged,  the  reading 
of  the  wires  being  now  greater  than  that  of  their  images. 

5.  Two  more  readings  of  the  micrometer  are  talien  exactly  as  descrilied  in  para- 
gi-aph  3. 

6.  Circle  B  is  again  read. 

If  we  imagine  a  mean  wu-e  bisecting  the  space  between  the  close  pair  of  declina- 
tion wires,  it  is  evident  that  the  mean  of  the  eight  micrometer  readings,  made  as  de- 
scribed in  paragraphs  3,  4,  and  5,  will  be  identical  with  the  reading  which  would  have 
been  obtained  by  causing  this  imaginary  mean  wire  to  cover  its  own  image.  The  two 
circle  readings  serve  as  a  check  on  each  other,  and  prevent  the  possibility  of  any 
undetected  sliift  of  the  telescope  while  the  zenith-distance  micrometer  readings  are  in 
progress. 

The  observations  arc  reduced  by  means  of  the  formula. 

(  180°  -|-  Division  Correction  for  Cu'cle  B  1 

ZemtliPomtCon-ection  =  +J  +  Correction  for  Moxure  of  Cirde  B  ( 

j  -}-  Correction  for  Flexure  of  Telescope  t 

(  —  Constant  added  to  Reduction  to  Meridian.y 

179°  56'  i  10  Revolutions  of  Micrometer  Micro-'' 
scopes 
^  Observed  Reading  of  Micrometer  Mi- 
croscopes 
+  Micrometer  Equivalent  corresponding! 
to  (Observed  Reading  of  Zenith- Dis- 
tance Micrometer -]-o'".25o). 
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The  values  of  tlie  division  and  flexure  correctiona  are  found  hj  means  of  the 
formuUe  given  for  reflection  observations  in  Tables  XII,  XIII,  XIY,  and  XYIII.  The 
constant  added  to  the  reduction  to  the  meridian  is  +  i".8o.  In  the  terms  relating  to 
the  micrometer  microscopes  the  upper  signs  are  to  be  taken  when  the  clamp  is  east 
and  the  lower  when  it  is  west. 

The  value  of  the  first  term  in  the  expression  for  the  zenitii-point  correction  is  a 
constant,  and  may  bo  computed  for  the  year  1872  thus:  During  that  year  the  position 
of  the  instrument  was  clamp  west :  circle  B  was  used,  and  when  the  telescope  pointed 
to  the  zenith,  the  horizontal  microscope  of  that  circle  read  o°.o,  which  is  the  value  of 
H^  The  distance  of  the  nadir  point  from  the  reflected  pole  is  5i°-i,  which  is  the  value 
of  ^.  With  these  data,  Table  XIII  gives  o^  as  the  argument  with  which  to  enter  Table 
XII  in  order  to  obtain  the  division-correction,  and  the  division-correction  itself  is  thus 
found  to  be  —  o".30.  With  the  same  data  Table  XIV  gives  tho  correction  for  circle 
flexure,  — i".2o  sin  134°. 3  =:  — o".86;  and  Table  XVIII  gives  the  correction  for  flexure 
of  telescope  -|-  i".io  siu  i5°.3  =  +  o".29.     Collecting  our  i-esults,  we  have 

180°  o'  o".oo 

Correction  for  EiTors  of  Division,     ...  —  o".30 

Correction  for  Flexm-e  of  Circle,      ...  —  o".86 

Correction  for  Flexure  of  Telescope,    .     .  --f-  o".29 

Constant  addedto  Reduction  to  Meridian,  ~  i".8o 

Sum,     -----._.      179°   59'  57".33 

which  is  the  value  of  the  first  term  of  the  zenith-point  correction.  The  second  term  is 
simply  tho  concluded  circle-reading  when  the  clamp  is  east,  or  the  concluded  circle- 
reading  plus  a  constant  when  the  clamp  is  west ;  the  correction  -|-  o'.  2  50  to  the  observed 
reading  of  the  zenith-distance  micrometer  being  due  to  the  fact  that  the  head  of  that 
micrometer  has  four  indexes,  and  the  one  used  in  the  nadir  observation  reads  one-quar- 
ter of  a  revolution  less  than  that  employed  when  celestial  objects  are  observed. 

The  observations  of  nadir  point  made  during  the  year,  together  with  the  resulting 
zenith-point  corrections,  may  be  found  in  Table  E  at  the  end  of  this  introduction.  The 
first  column  gives  the  mean  day  and  tenth  of  a  day,  and  the  second  column  gives  the 
nearest  sidereal  hour ;  thus  defining  the  time  of  observation  within  thirty  minutes.  The 
third  column  contains  the  observer's  initial.  The  fourth,  fifth,  sixth,  and  seventh 
columns  contain  tho  readings  of  the  micrometer  microscopes  when  the  telescope  was 
pointed  to  the  nadir ;  the  divisions  of  circle  B,  upon  which  the  readings  were  actually 
made,  being  as  follows : 

Microscope  V,       -  -       -      -       -      -      -      -  135°  o' 

Microscope  VI,     -  -      -      -      -      -      -      -  225*^  o' 

Microscope  VII,  -  -       -      -       -      -      -      -  315°  o' 

eVIII,-  -------  45°  o' 


As  already  explained,  the  degrees  and  minutes  of  the  circle-reading  are  referred 
to  tho  horizontal  microscope  of  circle  A,  which  reads  179°  56'  when  the  telescope 
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points  to  the  nadir.  The  whole  revohitiona  of  microscope  V  are  not  tisuallj  recorded, 
because  the  circle  is  habitually  so  set  as  to  malte  them  as  nearly  as  possible  lo.  If 
they  differ  more  than  about  lo"  from  that  quantity  they  are  carefully  noted. 

The  eighth  column  contains  the  readings  of  the  telescope  zenith-distance  microme- 
ter for  coincidence  of  each  wire  of  its  close  pair  with  tlie  image  of  the  adjoining  wire ; 
or,  in  other  words,  for  coincidence  of  the  imaginary  mean  wire  with  its  image.  Each 
of  the  numbers  here  recorded  is  the  mean  of  eight  readings  taken  in  the  manner 
described  above.  The  ninth  column  gives  the  concluded  cu'cle  readings  for  the  nadir 
point.  The  tenth  column  contains  the  resulting  zenith-point  corrections,  which  should 
have  been  obtained  by  subtracting  the  concluded  circle  readings  from  the  constant 
^79°  59'  57"-33-  By  mistake,  the  constant  actually  employed  was  179°  59'  57".04. 
Therefore,  all  the  zenith-point  corrections  are  too  small  by  o".29,  and  the  polar  dis- 
tances obtained  from  direct  observations  are  too  small,  and  those  obtained  from  reflec- 
tion observations  are  too  great,  by  the  same  quantity.  This  error  has  been  allowed 
for  in  computing  the  final  systematic  corrections  to  the  observed  north  polar  distances. 

EXPLANATION    OF    THE   FEINTED    OBSERVATIONS   WITH    THE    TRANSIT    CIliCLE. 

These  observations  are  contained  on  pages  i  to  160,  and,  in  printing  them,  the  rule 
has  been  adopted  to  give  everything  exactly  as  recorded  by  the  observer,  without  altera- 
tion in  any  case  whatever,  and  without  addition,  except  in  very  rare  cases,  which  are 
noted  at  the  foot  of  the  page.  When  a  record  seems  erroneous,  the  error  is  pointed 
out  by  a  foot-note  if  necessary.  Where  there  is  no  reasonable  doubt  of  the  nature 
of  an  error,  a  corresponding  correction  is  introduced  at  such  stage  of  the  reductions  as 
is  most  convenient,  but  it  has  not  been  found  practicable  to  adhere  to  any  invariable 
rule  respecting  the  point  of  introduction  of  such  corrections. 

Beginning  with  the  left-hand  pages,  on  which  arc  printed  the  observations  of 
right  ascension, 

The  column  "  Date  "  contains  the  astronomical  date,  which  is  always  about  twelve 
hours  behind  the  civil  date.  The  day  is  supposed  to  commence  with  the  transit  of  the 
sun. 

The  column  "  Number  "  contains  the  number  for  convenience  of  reference. 

The  column  "  Object"  contains  the  name  of  the  object.  In  the  case  of  the  sun, 
moon,  and  planets  the  part  observed  is  always  specified  ;  I  and  II  indicating  respect- 
ively the  preceding  and  following  limbs  ;  N.  and  S.  the  north  and  south  limbs  ;  N,  0. 
and  S.  C.  the  north  and  south  cusps  ;  and  C.  the  center.  The  latter  is  observed  only 
when  a  planet  is  so  small  and  round  that  the  edges  of  its  disk  cannot  be  bisected  with 
accxiracy.  When  but  one  component  of  a  double  star  is  observed,  it  is  always  the 
brighter  of  the  two  unless  otherwise  stated. 

The  column  "  Observer"  contains  tho  initial  of  the  observer,  as  follows : 

Ha. — Professor  WilHam  Harkness. 
H. — Professor  A.  Hall. 
-E. — Professor  J.  R.  Eastman. 
F. — Assistant  Observer  Edgar  Frisby. 
S. — Assistant  Observer  Ormond  StonQ, 
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The  nine  columns  under  the  head  "  Seconds  of  Transit  over  Wires''^  contain  the 
seconds  and  tenths  of  the  observed  time  of  transit  over  each  wire.  Objects  observed 
over  the  standard  set  of  nine  wires,  viz,  set  B,  C^  to  C4,  and  set  D,  are  recorded  in 
the  columns  I  to  IX ;  those  observed  only  over  set  C  are  recorded  in  the  columns  III 
to  VII ;  those  observed  only  over  sets  B  and  D,  in  the  columns  I  to  III  and  VII  to 
IX ;  those  observed  only  over  sets  B  and  C,  in  the  columns  I  to  VIII ;  and  those 
observed  only  over  sets  C  and  D,  in  the  columna  II  to  TX.  In  the  case  of  irregnlar 
observations,  the  wires  can  generally  be  identified  by  means  of  the  intervals  between 
the  times  of  transit.  Transits  below  the  pole  are  recorded  in  an  order  the  reverse  of 
that  actually  observed,  so  tliat  each  wire  occupies  the  same  column  it  would  have  done 
if  the  transit  had  been  above  the  pole. 

The  column  ^^ Mean  Wire"  contains  the  time  of  transit  over  an  imaginary  wire 
whose  position  is  the  mean  of  the  standard  set  of  nine  wires.     When  an  object  has 
been  observed  over  all  the  wires  of  the  standard  set,  their  mean  is,  of  course,  its  time 
of  ti-ansit  over  the  imaginary  wire.     For  objects  not  so  observed  the  method  of  reduc- 
tion is  as  follows ; 
Let 
To  =z  time  of  transit  of  object  over  imaginary  mean  wire ; 
T  :=  observed  time  of  transit  of  object  over  any  wire  ; 
i  =  equatorial  interval  between  that  wire  and  tiio  imaginary  mean  wire ; 
d  zr  geocentric  decHnation  of  object ; 
^a  ziz  number  of  seconds  of  time  which  the  sun,  or  a  planet,  changes  its  right  ascen- 
sion while  passing  over  the  space  between  two  terrestrial  meridians  separated 
from  each  other  by  one  hour  of  longitude,  or,  in  other  words,  its  change  of 
right  ascension  in  one  hour  of  longitude  ; 
Da  —  number  of  minutes  by  which  the  moon  increases  her  mean  time  of  meridian 
passage  in  one  hour  of  terrestrial  longitude  ; 
5  =  geocentric  zenith  distance  of  object ; 
i3'  =  apparent  zenith  distance  of  object. 
Then,  for  a  star 

To^y+isec  d 

or,  if  i  is  large  and  the  star  veiy  near  the  pole, 

T,-T-\-i  sec  SXh 

^_Jsin  15" 
sin  I 

sin  J  =zsia.  i  sec  d 

The  values  of  log  k  ai'O  as  follows  : 
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Table  VII.— 

lvalues  of  Log  k. 

/.        Log( 

sec  J). 

Lqg  Z.. 

I. 

Log(;sec<t). 

Log*. 

m. 

,n. 

1                 I 

77S     ■ 

0.00000 

16 

2.982 

0.00035 

2                    2 

079 

0 

00001 

17 

3.008 

0 

00040 

3               2 

255 

0 

OOOOl 

i3 

3-033 

0 

00045 

4                 2 

330 

0 

00002 

19 

3-05& 

0 

00050 

5                    2 

477 

° 

00003 

3.079 

° 

00055 

6                       2 

556 

0 

00005 

3.100 

0 

00061 

7                   2 

623 

0 

00007 

22 

3.120 

0 

00067 

8                   2 

68r 

0 

00009 

23 

3.133 

0 

00073 

g               2 

732 

0 

0001 1 

34 

3.158 

0 

oooSo 

lO                   2 

778 

" 

00014 

25 

3.17s 

" 

00O36 

2 

S19 

0 

ooor? 

26 

3.19a 

0 

00093 

13                   2 

857 

0 

00020 

27 

3.209 

0 

00101 

13                    2 

8ga 

0 

00023 

28 

3.224 

0 

00108 

14                   2 

924 

0 

00027 

29 

3.239 

0 

001 16 

IS                    Z 

m 

° 

00031 

30 

3-254 

° 

□0124 

For  the  sun,  or  a  planet, 


S:JE  =  O.OOOI2  Joe 


For  the  sun  it  is  always  sufficiently  accurate  to  take  log'  E  ~  o.ooi  2. 
For  the  moon  the  following  fomiula,  founded  on  that  of   Sir  Gr.  B.   Aiiy,  is 
employed : 

To  =  T  +  ^  sec  5  X  -F  X  (? 


F  — 


[.00274  (60  +  Da) 


in  which  <p'  is  the  geocentric  latitude  of  the  transit  circle  =z  38°  42'  24".3  ;  p  its  geo- 
centric distance,  log  p  =  9.9994302  ;  t,  the  moon's  equatorial  horizontal  parallax;  and 
1.00274,  the  factor  for  converting  mean  into  sidereal  time.  To  facilitate  the  applica- 
tion of  this  formula  the  following  tables  have  been  computed : 
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Table  VIII- — Logarithms  of  the  Factor  F  for  reducing  Imperfect  Transits  of  the  Moon. 

[Argument. — Chang-e  of  Moon's  mean  time  of  transit  iu  one  hour  of  terresltial  longitude,] 


Da. 

.og  G.          1 

Da 

Log  G.         J 

9o 

Log  G.          Da 

LogC. 

1.60   0 

01262    1 

90    0 

01473    2 

°r^ 

01683    2 

50    0 

01891 

1.63 

01276    I 

92 

01487    2 

32 

01597    2 

52 

01905 

1.64 

01290    1 

94 

01501    a 

24 

01711    2 

54 

01919 

1.66 

01303    I 

96 

0151S   2 

26 

01725    2 

56 

01933 

■1.68 

01319    I 

9S 

01529   2 

28 

01738    2 

58 

01947 

1.70   0 

01333    2 

00   0 

OT543    2 

30    0 

01752    2 

60   0 

01961 

1.72 

01347    2 

02 

01557    2 

32 

0.766    2 

62 

01975 

1.74 

01361    2 

04 

01571    2 

34 

01780    2 

b^ 

01989 

1.76 

01375    2 

06 

015B5   a 

35 

01794    2 

66 

02002 

1.78 

OI3S9     2 

08 

01599   3 

33 

01806    2 

63 

02016 

1.60   0 

01403     2 

10   0 

01613   2 

40   0 

01822    2 

70   0 

02030 

1.82 

01417     2 

13 

01627   2 

42 

01836    2 

72 

02044 

',■8" 

01431     2 

14 

01641    2 

44 

01850    2 

74 

02058 

v.  86 

01445      2 

16 

01655    2 

46 

0,863     3 

76 

03072 

01459      2 

18 

01669   2 

48 

01877     2 

78 

02086 
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INTRODUCTION. 

Tabm 

IX. — Logarithms  of  the  Factor  G  for  reducing  Imperfect  Trcmsits  of  the  Moon. 

Moon's  Equatorial  Horizontal  Paralla 

X. 

"lie 

ifi 

54' 

55' 

66' 

57' 

53' 

59' 

60' 

61' 

62' 

62 

9-99325 

9-99313 

9.99301 

9.99288 

9-99275 

9.99262 

g. 99349 

9.99236 

9.99234 

+  2°8 

63 

.99327 

.99316 

.99304 

.99390 

.99278 

.99265 

.99252 

-99239 

.99227 

"    27 

64 

■99330 

.99318 

.99306 

.99280 

.99267 

-99255 

.99242 

.99230 

26 

65 

.99333 

-99321: 

.99309 

.99296 

.99283 

.99271 

-99258, 

-9924s 

■99233 

25 

66 

9.99336 

9.99323 

9. 9931 I 

9-99299 

g.  99286 

9-99274 

9.99261 

g. 99249 

g- 99237 

+  24 

67 

■99340 

.99327 

.993  IS 

-99303 

.99290 

.99278 

.99265 

-99253 

.99241 

23 

63 

■99343 

-99331 

.99318 

-99306 

■99294 

.99282 

.99369 

-99257 

-99245 

Gy 

.99347 

■99335 

-99322 

.99310 

.99298 

.99286 

-99373 

.99263 

-99249 

■9935 1 

■99339 

.99326 

.99314 

.99303 

.99290 

.99278 

.99366 

-99254 

20 

71 

9-99355 

9-99343 

9.99330 

9.99318 

9.99306 

9.99295 

9.99282 

9-99271 

9-99258 

+  19 

72 

■99359 

■99347 

.99335 

.99323 

■  993" 

.99299 

.99287. 

.99275 

■99263 

18 

73 

■99364 

-99353 

.99339 

.99328 

-99316 

.99304 

.99292 

.99280 

.99269 

17 

74 

.9936S 

.99350 

-99344 

.99332 

.99321 

■99309 

.99397 

.99284 

.99274 

16 

75 

■99373 

■99361 

■99349 

-99338 

■99326 

-99315 

.99302 

.99290 

-99279 

15 

76 

9-99378 

9.99366 

9-99355 

9.99343 

9.99332 

9 -99320 

9.99308 

9.99295 

9.99285 

+  14 

77 

.99383 

.99373 

.99360 

■99349 

■99338 

-99337 

.99314- 

.99302 

.99291 

13 

78 

-99389 

.99378 

.99366 

-99355 

-99344 

■99333 

.99321 

-99309 

.99398 

7g 

-99395 

.99384 

.99372 

■9936i 

-99350 

-99339 

-99327 

-99315 

.99304 

80 

.99401 

.99390 

.99378 

.99367 

-99356 

-99345 

-99333 

^99322 

-9931' 

10 

81 

9 ■99407 

9.99396 

9-99384 

9-99373 

9.99362 

9.99351 

9-99340 

g.  99329 

9.99318 

+     9 

■99413 

.99402 

■9939' 

■99380 

.99369 

-99358 

.99347 

.99336 

■99325 

83 

.99419 

.99408 

■99397 

-99386 

.99376 

■99365 

.99354 

-99343 

-99333 

7 

84 

.99425 

■99414 

-99404 

■99393 

-99383 

.99372 

.99361 

■99350 

.   -99339 

6 

85 

■99431 

.99421 

.99411 

.99400 

.99390 

-99379 

.99368 

■99358 

.99347 

5 

S6 

9^ 99438 

9.99428 

9.99418 

9.99407 

9-99397 

9-993S7 

9-99376 

9-99365 

9.99355 

+     4 

87 

.99145 

.99435 

.99425 

-99414 

-99405 

-99394 

-9938.1 

-99373 

.99363 

3 

-99453 

.99443 

■99433 

.99422 

-99413 

.99402 

-99393 

.99381 

■99371 

Bq 

.99460 

■99450 

■99440 

.99430 

.gg420 

.99410 

.99400 

-99389 

.99380 

+      I 

90 

.99468 

■99458 

.99448 

■99438 

.gg423 

■99418 

.99408 

.99398 

.99388 

'^ 

91 

9-99475 

9.99466 

9-99456 

g. 99446 

g. 99436 

9.99426 

9.99417 

9.99407 

9.99397 

~      1 

gs 

■99483 

.99474 

.99464 

.99454 

.99445 

.99435 

-9942s 

.99416 

.99406 

93 

-99491 

.99482 

.99472 

.99462 

-99454 

.99444 

-99434 

-99425 

■99415 

3 

94 

■99499 

■99490 

.99480 

■99471 

.99462 

-99453 

-99443 

-99434 

■99425 

4 

95 

-99507 

■99499 

.99489 

.99480 

.99471 

.99462 

-99453 

.99444 

■99434 

5 

96 

9.99516 

9.99507 

9.99498 

9.99489 

9.99480 

9.9947' 

9.99462 

9.99453 

9.99444 

-     6 

97 

.99525 

.99516 

■99507 

■99490 

.99481 

.99472 

.99463 

-99454 

7 

9S 

-99534 

.99525 

■99517 

.99508 

.99500 

.99491 

.99483 

-99473 

.99464 

8 

99 

-99542 

-99534 

.99526 

.995'7 

■99510 

.99501 

.99493 

.99484 

-99474 

9 

100 

-99552 

■99544 

■99536 

.99527 

.99519 

-99511 

.99502 

.99494 

■99485 

10 

101 

9-99561 

9-99553 

9-99545 

9.99537 

9.99529 

9-99521 

9.99513 

9.99505 

9.99496 

-   11 

-99571 

■99563 

■9955S 

.99547 

.99539 

-99531 

.99523 

.99515 

.9iJ5o6 

103 

■99580 

.99573 

,99565 

.99557 

-99550 

-  99542 

■99534 

-99526 

-99518 

13 

104 

■99590 

.99583 

.99575 

■99568 

-99560 

.99552 

-99544 

-99537 

.99529 

14 

105 

.99600 

■99593 

-99585 

.99578 

-99570 

-99563 

■99555 

-99548 

.99540 

■5 

106 

9.99610 

9.99603 

9.99596 

9.99589 

9-99581 

9-99574 

9-99566 

9-99559 

9-99552 

-  r6 

107 

.99620 

.99613 

.99606 

.99600 

-99592 

.99585 

.99577 

-99571 

.99563 

17 

toS 

.99630 

.99624 

.99617 

.99610 

.99603 

.99596 

.99589 

.99582 

.99575 

18 

109 

.99640 

■99635 

.99621 

.99614 

.9960B 

.99600 

.99594 

■99587 

jg 

.99651 

.99645 

.99633 

.99632 

■99625 

.99619 

.9961a 

.99606 

-99599 

III 

9.99661 

9.99656 

9.99648 

9.99642 

9.99636 

9.99630 

9.99624 

9.99618 

9.99611 

-  21 

.99672 

.99666 

-99659 

-99653 

-99647 

.99641 

■99635 

.99629 

.99623 

113 

.99682 

.99677 

.99670 

.99664 

.99658 

.99652 

-99647 

.99641 

.99635 

23 

■99693 

.99687 

.99681 

.99676 

.99670 

.99664 

-99659 

■99653 

.99647 

24 

"5 

-99703 

.99698 

.99692 

.99687 

.99682 

.99676 

.99671 

-9966s 

.99660 

25 

ij6 

9.99714 

9.99709 

9.99704 

9.99699 

9.99694 

9.99689 

9-99683 

9.99678 

9.99672 

-26 

117 

-99725 

.99720 

-99715 

.99710 

.99706 

.99701 

-99695 

.99690 

-99685 

27 

118 

.99736 

.99731 

.99797 

.99722 

.99718 

■99713 

.99703 

-99703 

.99698 
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TRANSIT    CIRCLE.  XtVH. 

Each  wire  over  which  an  object  has  been  observed  thus  furnishes  one  value  of  its 
time  of  transit  over  the  imaginary  wire,  and  the  mean  of  all  the  values  so  found  is  the 
quantity  entered  in  the  column  '* Mean  Wire" 

The  column  "Inst."  under  the  general  head  "  Corrections"  contains  tiie  sum  of 
the  instrumental  corrections ;  or,  in  other  words,  tho  quantity 

Aa-\-Bb-^  Cc 

in  which  a,  h,  and  c  are  the  constants,  and  A,  JS,  and  C  the  factors,  for  azimuth,  level, 
and  colHmation.  The  methods  of  finding  a,  I,  and  c  have  been  already  given.  For 
reflection  observations  the  sign  of  b  is  the  reverse  of  that  which  it  is  for  direct  ones. 
The  fonnula;  for  computing  A,  B,  and  C  are 

A  =:  sin  (g}  —  S)  sec  5  =  sin  <p  —  cos  tp  tan  S 
B  =  cos  (^  —  (5)  sec  d  rr  cos  g>  -\-  sin  q>  tan  ^ 
C  zz:  sec  5 

in  which  <p  is  the  latitude  of  the  place  of  observation,  and  8  the  declination  of  the 
object  observed.  For  a  culmination  below  the  pole,  i  %o°  —  S  must  be  substituted 
instead  of  5.  The  following  rules  are  sometimes  convenient  for  determining  the  signs 
of  these  quantities : 

A  is  positive,  except  for  stars  between  the  zenith  and  the  pole. 

B  and  C  are  positive,  except  for  stars  below  the  pole. 

Table  X  gives,  both  for  direct  and  reflection  observations,  the  values  of  the 
factors  -4,  B,  C,  for  each  degree  of  north  polar  distance,  to  the  arguments  north  polar 
distance  and  zenith  distance  south.  The  tables  actually  employed  in  making  the 
reductions  are  much  more  extensive,  giving  the  values  of  the  quantities  Aa,  Bb,  Cc, 
for  each  degree  of  zenitli  distance,  and  for  each  o^.oi  of  the  constants  a,  6,  c,  from 
o^.oo  to  0^.50.     They  form  Appendix  I  to  this  volume. 
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Table    X, —  Values  of  the  Factors  A,  B,  C,  for  reducing  Observatwns  of  Might  Ascension, 


Zenith 

Zffnith 

Nor 

h    North 

Distance 

Distance      A 

B                     C 

Pol 

r     Polar 

South. 

South. 

Distar 

ce.  Distance. 

275 

26s    +  I 

786 

-     0,156   -  I 

793 

326 

I     316. r 

276 

264 

830 

193 

S41 

327 

I     3'5 

277 

263 

878 

231 

892 

32a 

I     314 

E78 

262 

927 

27t        I 

947 

329 

I     313 

279 

261       1 

98. 

314      2 

006 

330 

I     313 

380 

260    +  2 

035 

-  0 

359   -  2 

069 

331 

I     3" 

28t 

259 

097 

406 

137 

332 

I     310 

282 

2S8 

160 

460 

210 

333 

I     30Q 

283 

257 

230 

515 

2S9 

334 

I     308 

284 

256 

301 

574 

375 

335 

I     307 

285 

255     +   2 

383 

-  0 

639   -  2 

468 

336 

306 

286 

254 

469 

708 

570 

337 

r    30s 

287 

253 

564 

734 

681 

338 

r    304 

288 

252 

666 

see 

803 

339 

I    303 

28g 

2S1 

777 

« 

953     2 

938 

340 

I    302 

290 

250      +   2 

901 

_  I 

056  -  3 

087 

341 

I    301 

291 

249        3 

037 

167 

254 

342 

I    300 

292 

24S 

1S9 

289 

441 

343 

I    299 

293 

247 

360 

427 

652 

344 

298 

294 

246 

553 

583     3 

figi 

345 

I    297 

295 

245    ■!■  3 

774 

_  I 

761   -  4 

164 

346 

296 

296 

244       4 

026 

I 

965 

481 

347 

I    295 

297 

243 

322 

2 

204     4 

852 

348 

I          294 

298 

242       4 

C70 

4S6     5 

291 

349 

I    293 

299 

241       5 

0S8 

2 

822     5 

820 

350 

I          292 

300 

-  240    +5 

599 

-  3 

235   -  6 

468 

351 

I    291 

30J 

239       6 

239 

3 

751      7 

281 

352 

I    290 

302 

238       7 

062 

4 

416      8 

331 

353 

I    289 

3'>3 

237       8 

163 

5 

3C5      9 

738 

354 

I     238 

304 

236       9 

717 

6 

555      " 

721 

355 

I     287 

305 

235     +  i2 

063 

-  8 

446   -  14 

725 

356 

I     2S6 

306 

234        16 

023 

n 

641      ig 

806 

357 

I     285 

307 

233        24 

162 

18 

207     30 

255 

358 

1     284 

308 

232     +  50 

497 

-  39 

453   -  64 

090 

359 

I     283 

3"9 

231     -420 

5-19 

+340 

522   +541 

094 

0 

I     282 

310 

230     -  39 

593 

+  33 

306     51 

826 

I 

I     z3i 

3" 

3'2 

229        20 

22S        13 

539 
716 

17 

854      37 
350      '8 

1S6 
455 

3 

1     280 
I     279 

313 

227      ro 

215 

9 

525      13 

957 

4 

I     273 

314 

226      8 

085 

7 

806        I! 

236 

5 

I     277 

315 

225    -  C 

648 

+  6 

648+9 

40t 

6 

I            276 

316 

224      5 

613 

5 

816       8 

083 

7 

1     275 

3^7 
31B 

223      4 

222         4 

834 
226 

5 
4 

187       7 
696      6 

092 
319 

9 

I     274 
I     273 

319 

221           3 

737 

4 

3"i      5 

699 

10 

1     272 
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TRANSIT    CIRCLE 

Table    X. — Values  of  the  Factors  A,  B,  C,  <&c. — Continued. 


Zenith 

Zenith 

Nor 

h    North 

Dislance 

Distance     A 

h 

C 

Pola 

I          Polar 

South. 

South. 

D  is  tan 

ce.  DislancG, 

330 

220    -  3 

335    +  3 

978   +  5 

.„ 

II 

.   «;,. 

331 

219       2 

2l8 

99g 
713 

706       4 
475 

768 
410 

'3 

1      270 
I      269 

323 

217 

468 

277       4 

103 

14 

I     263 

324 

216 

255      3 

105       3 

837 

'5 

I     267 

325 

215      -   2 
3!4           I 

066   +  2 
900 

953    +   3 
819 

605 
400 

l5 
17 

1     266 
1     265 

327 

213 

753 

700 

218 

18 

I     2&t 

33S 

212 

619 

591      3 

055 

'9 

263 

329 

211 

498 

494       2 

909 

20 

I     262 

330 

210      -   I 

388   +  2 

405   4-  2 

777 

21 

I     261 

331 

209 

288 

324 

657 

1     260 

332 

208 

J  96 

249 

54S 

23 

1     259 

333 

207 

III 

iSl 

448 

24 

I     258 

334 

206           I 

033 

ilB 

357 

25 

I     257 

335 

205      -   0 

960+2 

060    4-  2 

273 

2C 

I     256 

33& 

204 

892      2 

005 

195 

£7 

1     255 

337 

203 

830        T 

954 

123 

28 

I     254 

338 

202 

770 

907      2 

056 

29 

I     253 

339 

aoi 

714 

85i      I 

994 

30 

I     252 

340 

200    -  0 

662    4-  I 

819   4-  I 

936 

31 

I       2S1 

341 

199 

612 

779 

8S2 

32 

I       250 

342 

19S 

5(i; 

741 

831 

33 

I       249 

343 

197 

S2I 

70fi 

784 

34 

I       248 

344 

196 

479 

672 

739 

35 

I       247 

345 

19S    -  0 

439    +  1 

639    4-  I 

697 

36 

I       246 

346 

194 

400 

608 

658 

37 

I       245 

347 

193 

364 

579 

621 

38 

I       244 

348 

192 

329 

550 

5S6 

39 

I       243 

349 

191 

2g5 

524 

552 

40 

I       242 

350 

190   -  0 

264   +  I 

498    4-  1 

521 

41 

I       241 

351 

189 

233 

473 

492 

42 

I       240 

352 

18S 

204 

449 

464 

43 

I       239 

353 

187 

175 

426 

437 

44 

238 

354 

1S6  ■ 

H7 

403 

412 

45 

1       237 

355 

185    -  0 

120   4-  1 

382    -h   I 

388 

46 

236 

356 

184 

095 

3(5i 

365 

47 

I       235 

357 

183 

070 

341 

344 

48 

I       234 

358 

182 

046 

322 

323 

49 

I       233 

359 

181    -  0 

023 

303 

S^M 

50 

I       232 

0 

180      0 

000   +  I 

285    4-  I 

285 

51 

I       231 

t 

179    +  0 

023 

267 

267 

52 

1       230 

2 

77S 

044 

250 

250 

53 

1       229 

3 
4 

177 

06; 
08s 

233 

2l6 

234 
319 

54 

53 

1      228 
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INTRODUCTION. 

Tahle   X. — Values  of  the  Factors  A,  B,  C,  <&c. — Continued. 


i  Zenith 

Zenith 

Nor 

li          North 

'  Distance 

Distance 

B 

C 

Pola 

r           Polar 

South. 

South. 

Distan 

ce.     Distance. 

5 

,; 

+      0 

J05 

+     I 

200 

4- 

I.  205 

56 

I               226.1 

6 
7 

T74 
173 

125 
144 

1S4 

I6g 

.191 

57 
58 

I           224.1 

8 

173 

'C3 

154 

.163 

59 

I           223.1 

9 

'71 

iSl 

139 

.154 

60 

I              222.1 

lO 

170 

+  0 

199 

+     I 

125 

+ 

1.142 

61 

I               221 . I 

il 

ibg 

216 

no 

.132 

62 

I               220.1 

12 

168 

234 

096 

.121 

63 

I              219.1 

13 

167 

2Sr 

083 

.113 

64 

I              218. 1 

'4 

i66 

267 

065 

.102 

f'5 

I           2t7-£ 

15 

165 

+   0 

2B3 

+     I 

056 

4- 

1,094 

&6 

1        216. 1 

l6 

J64 

300 

043 

.o36 

&7 

1        215.1 

17 
i3 

1:63 
163 

315 
331 

030 
018 

.07S 
.070 

68 
69 

I       314.1 

19 

I6l 

346 

COS 

.0C4 

70 

I                 212. I 

20 

160 

+    0 

362 

+     0 

993 

4- 

r.057 

71 

I               2tI.I 

21 

159 

377 

981 

.051 

72 

I               210. I 

23 

I5S 

392 

969 

.045 

73 

'               209.1 

23 

157 

406 

957 

.040 

74 

I              208,1 

24 

156 

421 

945 

.035 

75 

I               20;. I 

25 

155 

+      0 

43S 

+     0 

933 

4- 

1.030 

76 

I               206.1 

26 

154 

450 

922 

.026 

77 

I              205,1 

27 

IS3 

464 

910 

.022 

78 

1              204.1 

28 

152 

479 

899 

.018 

79 

1               203.1 

29 

151 

493 

887 

.015 

So 

I              202.1 

30 
31 

150 
'49 

+      0 

507 
520 

+     0 

876 

865 

4- 

'!oio 

82 

1               200! t 

32 

143 

534 

854 

.007 

83 

1               199.1 

33 

147 

548 

843 

.003 

84 

I               198,1 

34 

146 

561 

832 

.004 

85 

I               197.1 

35 

145 

+   0 

575 

4-     0 

821 

4- 

1.002 

86 

r           igfi.i 

36 

144 

588 

8ro 

.001 

87 

I           195. I 

37 

143 

602 

799 

.oor 

88 

I                  IQ4.I 

38 

142 

616 

788 

.QOO 

89 

r           193. I 

3g 

141 

630 

777 

.000 

90 

I           192. t 

40 

140 

+      0 

643 

4-    0 

766 

4- 

1,000 

91 

1           '91.1 

41 

■39 

657 

755 

.001 

92 

I           rgo.i 

42 

13S 

670 

744 

.002 

93 

1S9.1 

43 

137 

684 

733 

.003 

94 

1           188. I 

44 

136 

697 

722 

.004 

95 

I           187. I 

45 

13s 

+      0 

711 

4      0 

7!I 

4 

1.006 

g6 

1           136.1 

46 

134 

724 

700 

.oo3 

97 

185.1 

47 

'33 

738 

689 

.010 

98 

I           184.1 

4S 

132 

752 

678 

.013 

99 

I           183.: 

49 

131 

766 

666 

.016 

100 

182.1 
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Table    X. — Values  of  the  Factors  A,  S,  C,  (fc— Continued. 


Zenith 

Zenith 

Not 

h          Nortii 

Distance 

Distance 

A                       L 

C 

Pol 

I            Polar 

South. 

South. 

Distar 

ce.    Distance, 

50 

130 

\     0.780        +     0 

655 

+     I. 019 

101° 

I             181   I 

51 

129 

.794 

644 

.023 

102 

I             180 

52 

128 

.809 

632 

.027 

103 

[             179 

53 

127 

.823 

620 

.031 

104 

I             178 

S4 

126 

.33S 

608 

■036 

105 

I             177 

65 

125 

+     0.853         +      0 

597 

+     I. 041 

106 

I             176 

56 

124 

.868 

£36 

.046 

!07 

I           ITS 

57 

133 

.882 

573 

.052 

loB 

I           174 

58 

122 

.897 

561 

.05S 

109 

I           173 

59 

121 

■913 

548 

.□65 

no 

I           17a 

60 

120 

+    0.928       +     0 

536 

+     1.072 

III 

I           171 

61 

119 

■944 

523 

.079 

112 

I           170 

62 

118 

■959 

510 

.087 

J13 

j:          169 

63 

117 

.976 

497 

■  095 

114 

I          168 

64 

116 

.99a 

484 

.104 

IIS 

I          167 

65 

115 

+     1.009       +     0 

470 

+     1,114 

116 

I          166 

6G 

114 

.026 

456 

.123 

117 

I          165 

67 

113 

.043 

443 

■134 

118 

I          164 

68 

112 

.060 

42g 

.144 

119 

1          163 

69 

III 

.079 

414 

.156 

120 

I          162 

70 

IIO 

+     1.097       +     0 

399 

+      I. 168 

121 

I          161 

71 

109 

.115 

384 

,180 

122 

I          160 

73 

103 

■13s 

369 

.194 

123 

I           169 

73 

I07 

■  155 

353 

.208 

124 

ise 

74 

106 

■175 

337 

.222 

125 

I           T57 

75 

JOS 

+     1.195       +     0 

320 

+       1.238 

126 

.56 

76 

104 

.316 

303 

■254 

127 

I           155 

77 

103 

■  233 

286 

.271 

128 

I           154 

73 

I02 

.260 

267 

.289 

129 

I           153 

79 

lor 

.383 

249 

-307 

130 

I           152 

80 

100 

+     1.306       +     0 

330 

+       1.327 

13! 

J           151 

3i 

99 

■  331 

210 

■  348 

132 

1           150 

82 

gS 

.356 

190 

-370 

133 

I           149 

33 

97 

.3S2 

769 

-392 

134 

I           143 

H 

96 

.408 

148 

.417 

r35 

1           147 

85 

95 

1.436             0 

126 

r.443 

136 

I           146 

Table  B,  at  the  end  of  this  introduction,  contains  the  adopted  values  of  the  instru- 
mental constan-fe  for  all  occasions  on  which  observations  were  made.  The  first  and 
second  columns  give  the  mean  date  to  the  nearest  tenth  of  -a  day.  When  the 
tenth  is  o,  it  is  to  be  understood  that  the  day  begins  with  the  obsei-ver's  tour  of 
duty,  generally  about  throe  hours  earlier  than  the  commencement  of  the  astronomical 
day.  The  constants  for  the  Bth  date  at  21^  mean  time  ai-e  therefore  placed  opposite 
tho  (»  +  l)th  date.  The  column  "  t  "  gives,  in  Falirenheit  degrees,  the  approximate 
mean  temperature  of  the  instrument  diiring  the  time  the  observations  were  in  progress. 
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It  is  employed  for  computing  the  collimation  from  tlie  absolute  determinations  con- 
tained in  Table  A,  The  columns  c,  b,  and  a  contain,  respectively,  the  adopted  values 
of  the  collimiition,  level,  and  azimuth  constants. 

The  column  "Clock  Appa/nt,"  under  the  general  head  "Corrections,"  contains  the 
appai'ent  cloct  corrections  given  by  direct  observations  of  stars  of  the  American 
Ephemeris  situated  within  40'^  of  the  equator.  The  adopted  apparent  right  ascen- 
sions of  these  stars  are  obtained  by  applying  the  corrections  given  in  Table  C  to  the 
apparent  right  ascensions  given  in  the  American  Ephemeris.  From  the  adopted  right 
ascensions  thus  found,  the  sums  of  tie  nimibers  in  the  columns  "  Mean  Wire "  and 
"  Inst."  are  subtracted,  and  the  results  are  the  apparent  clock  corrections.  Reflection 
observations  are  not  used  for  finding  clock  corrections. 

On  pages  41-43  of  Appendix  III  to  the  "Washington  Observations  for  1867, 
Professor  Newcomb  has  given  a  catalogue  of  "Mean  positions  for  1870.0  of  Stars  oi 
the  American  Ephemeris,  deduced  from  Observations  with  the  Ti'ansit  Instrument  and 
the  Transit  Circle  during  the  years  1862-67."  This  has  been  adopted  as  the  funda- 
mental catalogue,  escept  that  its  right  ascensions  have  been  diminished  by  0^.03  in 
order  to  free  them  from  a  somewhat  doubtful  con-ection  to  the  position  of  the  equinox. 
The  numbers  given  in  'Table  C  are,  therefore,  the  corrections  necessary  to  reduce  the 
right  ascensions  of  the  American  Ephemeris  to  those  of  the  fundamental  catalogue,  after 
the  latter  have  been  diminished  by  0^O3. 

The  coliunn  "Clock  Adopted,"  under  the  general  head  "  Corrections,"  contains  the 
adopted  clock  correction  for  each  star,  computed  from  the  data  given  in  Table  I). 

Table  D  is  constructed  upon  the  assumption  that  for  each  observing-day  the  mean 
of  all  the  apparent  clock  corrections  obtained  by  a  single  person  corresponds  to  the 
mean  of  the  times  at  which  they  were  observed.  Accordingly,  for  each  observing-day 
during  which  observations  were  actually  made,  the-  column  "  Mean  Day  and  Sidereal 
Hour "  contains  the  mean  date,  together  with  the  sidereal  hour  and  tenth  of  an  hour 
corresponding  to  the  mean  of  the  right  ascensions  of  all  the  clock-stars  which  were 
observed ;  while  the  coiTesponding  means  of  the  apparent  clock  corrections  given  by 
the  same  stars  are  contained  in  the  column  "Clock  Correction  from  Mean  of  Observations." 
The  initials  of  tlie  person  who  made  the  observations  are  contained  in  the  column 
"Observer."  When  clock  corrections  are  determined  by  two  or  more  persons  during  a 
single  observing-day,  the  results  are  given  separately  for  each  person. 

Occasionally  two  or  more  of  the  observers  are  directed  to  determine  independent 
values  of  the  clock  coiTOction  for  a  given  instant,  and  from  a  comparison  of  the  results 
their  personal  equations  are  deduced.  The  best  mode  of  getting  the  simultaneous 
clock  corrections  is  for  the  observers  to  note  the  transits  of  alternate  time-stars,  one 
of  them  taking  the  first  star,  the  other  the  next,  and  so  on  till  each  has  observed 
six  stars,  which  may  generally  be  accomplished  in  less  than  two  hours.  The  prob- 
able errors  of  the  resulting  clocli:  corrections  will  be  about  o^OI.  Sometimes  it  is 
more  convenient  for  one  of  the  observers  to  get  aU  his  stars  fii'st,  and  for  the  other  to 
get  his  subsequently ;  but  in  such  cases,  to  avoid  too  great  dependence  upon  the  clock- 
rate,  the  interval  between  the  mean  of  the  right  ascensions  of  the  stars  taken  by  the 
first  observer  and  the  mean  of  the  right  ascensions  of  the  stai^  taken  by  the  second 
observer  should  not  exceed  six  bom's.    If  the  first  method  is  employed,  the  clock  correc- 
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tions  found  b  j  the  two  observers  will  belong  to  instante  so  nearly  identical  that  the 
clock-rato  may  be  neglected  unless  it  is  very  large,  and  the  difference  between  the 
two  corrections  will  be  the  difference  of  personal  equation.  If  the  second  method  is 
used,  the  two  corrections  may  belong  to  widely  different  instants,  and  must  be  reduced 
to  a  common  epoch,  by  means  of  the  clock-rate,  before  the  personal  equation  can  be 
inferred. 

Dm-ing  the  year  1872  each  obsei-vcr  observed  with  every  other  observer  for  the 
purpose  of  deteraiining  his  relative  personal  equation.  The  results,  together  with  the 
dates  when  they  were  obtained,  are  as  follows  : 

May    4  -     -     -  -  oz=  — 0.13  +  Ha.  —  F. 

13  ...  .  0:=  +  0.03+E.     -F. 

14  -     -     -  -  Orr  +  O.Oi+r.     —  S. 
30  -     -     -  -  o  =  — 0.34-1- Ha.  —  S. 

June    4     -     -     -     -     0  =  +  0.21  +  E.    —  S. 
6     -     -     -     -     o  —  ~  0.30  +  Ha.  —  E. 

As  the  peraonal  equation  of  one  of  the  observers  must  necessarily  remain  indeter- 
minate, we  place  that  of  Ha.  equal  to  zero,  and  refer  the  others  to  it  as  a  standard. 
Then  treating  our  equations  of  condition  by  the  method  of  least  squares,  we  obtain 
the  following  normal  equations : 

o  =  +  o!54  +  3E.-iF.-iS. 

0  =  + 0.1 1  — I      +3  —I 

o  —  ~  0.08  —  I      —  I  H-  3 
Solving,  we  find 

E.  ---------  -    =-0.275 

F.  ---------  -    =-0.168 

S.     ---------  -    =-0.121 

Restoiing  Ha.,  these  expressions  become 

E.  =  Ha.  —0.275 

F.=  Ha. —  0.168 

S.  =  Ha.  —  o.  1 2 1 

from  which  it  has  been  inferred  that  the  corrections  which  must  Be  applied  to  the  clock 

corrections  obtained  by  different  observers,  in  order  to  reduce  them  to  the  adopted 

uniform  standard,  are 

Ha.     ----------     —  —  0.14 

li-       -     -     - =-fo.i3 

F.       ----------    =  +  0.03 

S.       ------------  0.02 

Accordingly,  applying  these  quantities  to  the  numbers  contained  in  the  column  of 
Table  D  headed  "  Clock  Correcthnfrom  Mean  of  Observations,^^  there  result  the  numbers 
contained  in  the  column  "  Clock  Correction  Corrected  for  Personal  Equation."  Dividing 
the  differences  between  the  latter  quantities  by  the  intervals  elapsing  between  the 
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times  at  which,  they  were  determined  gives  the  daily  rates  contained  in  the  coltmm 
"  Apparent  Bate  Between  Groups."  Finally,  the  "Adopted  Daily  JS^ate^'  for  each  observ- 
ing-day  is  obtained  hy  taking  the  mean  of  the  apparent  rates  for  the  two  intervals,  one 
of  which  precedes  and  the  other  follows  the  epoch  of  the  clock  correction.  In  doing 
this,  however,  more  weight  is  given  to  apparent  rates  depending  upon  an  interval  of 
one  day  than  to  those  depending  on  either  greater  or  loss  intervals. 

Returning  to  the  consideration  of  the  observations  of  right  ascensions,  the  num- 
bers in  the  column  "  ClocJc  Adopted^  are  obtained  for  each  object  by  using  the  "Adopted 
Daily  Bat^'  to  reduce  the  "  Clock  Corrections  from  Mean  of  Observation^^  to  the  instant 
at  which  the  object  was  observed.  In  the  rare  cases  where  clock  corrections  are 
required  for  the  reduction  of  isolated  observations,  they  are  obtained  by  interpolating 
between  the  "  Clock  Corrections  Corrected  for  Personal  Equation^'  on  the  nearest  pre- 
ceding and  following  dates,  and  applying  personal  equation  to  the  interpolated  value. 
Usually  the  same  individual  observes  both  the  clock-stars  and  the  objects  whose  right 
ascensions  are  required,  and  then  personal  equation  affects  only  the  clock-rates  and 
very  accxirate  values  of  it  are  not  essential. 

The  column  "Apparent  Bight  Ascension"  contains  the  apparent  right  ascension  of 
each  object,  found  by  adding  together  its  time  of  transit  over  the  imaginary  mean 
wire,  the  sum  of  the  instrumental  corrections,  and  the  adopted  clock  correction.  The 
result  is  therefore  in  aU  cases  the  right  ascension  .of  that  part  of  the  object  which  was 
actually  observed. 

The  column  "Miscellan'm  Corrections"  contains 

a.  For  stars  whose  apparent  positions  are  stated  in  the  American  Ephemeris; 
the  correction  given  by  the  observation  to  the  right  ascension  of  tlie 
Ephemeris. 
p.  For  other  stars ;  the  reduction  to  their  mean  position  for  the  fictitious  epoch 
1872.0.     This  reduction  is  computed  with  the  constants  of  the  American 
Ephemeris,  and  no  proper  motion  is  applied. 
y.  For  the  sun,  when  only  one  limb  has  been  observed ;  the  sidereal  time  of 
its  semi-diameter  passing  the  meridian,  obtained  by  correcting  the  value 
given  in  the  American  Ephemeris,  by  means  of  Table  XXIV,  for  the  per- 
sonal equation  of  the  observer  to  whose  work  it  is  to  be  applied. 
6.  For  the  moon  or  a  planet,  when  only  one  limb  has  been  observed ;  the  side- 
real time  of  the  somi-diamcter  passing  the  meridian,  as  given  in  the  Amer- 
ican Ephemeris. 
Passing  now  to  the  consideration  of  the  right-hand  pages,  on  which  are  printed 
liie  observations  of  north  polar  distance, 

The  column  "Nwmber"  contains  the  reference  number. 

The  coliunn  "Circle  Division!''  contains  the  degrees  and  minutes  indicated  by  the 
horizontal  microscope  of  circle  A.  Designating  them  by  £1,  the  divisions  of  circle  B, 
actually  read  by  means  of  its  micrometer  microscopes,  were 

For  Microscope  V,  ____„____  314°  56'  —  ifi 
For  Microscope  VI,  --_-..---,  4456— O 
For  Microscope  VII,  ---  ^  -  -  -  -  -  134  56-— if2 
For  Microscope  VIII,    ---------.    224     56  — £1 
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Under  tlie  g^eneral  head  "  Microscope  Microm^s"  the  columns  V,  VI,  VII,  VIII,  con- 
tain the  readings  of  the  microscope  micrometers  of  circle  B,  The  Roman  numbers  at 
the  heads  of  the  columns  correspond  to  tliose  upon  the  microscopes  which  were  used 
during  the  year.  As  it  is  always  intended  to  set  the  circle  so  that  the  reading  of  these 
mici'oscopes  sliall  be,  as  nearly  as  possible,  lo  revolutions,  the  whole  revolutions  are 
not  generally  recorded  unless  the  readings  differ  more  than  lo"  from  that  quantity. 
Owing  to  imperfect  adjustment,  the  whole  revolutions  ^ven  for  microscope  V  do  not 
always  apply  to  all  the  others ;  but  this  can  occasion  no  ambiguity. 

Under  the  general  head  "  Telescope  Mkrometer,"  the  column  "i^e^."  contains  for 
each  object  the  whole  revolutions  of  the  zenith-distance  micrometer  as  indicated  upon 
its  scale  by  the  close  pair  of  movable  declination  wires  at  the  first  bisection  of  the  object. 
The  center  of  the  field,  as  marked  by  the  double  fixed  wires,  corresponds  to  40  rev- 
olutions. The  columns  i,  2,  3,  4,  5,  contain  the  corresponding  thousandths  of  a  revo- 
lution of  the  micrometer  screw  as  read  from  its  head  for  each  bisection  of  the  object. 
The  vertical  wires  at  which  the  bisections  were  made  are  indicated  as  follows ;  For 
objects  within  5'^  of  the  pole  the  columns  i  to  5  refer  to  the  wires  Ci  to  Ca;  but  for 
objects  whose  polar  distance  exceeds  5*^  they  refer  to  the  wires  I,  II,  IV,  VI,  VII. 
Whenever  it  is  necessary  to  depart  from  this  rule  a  foot-note  -is  appended  explaining 
how  the  bisections  were  made.  The  foot-note  "Bisections  at  sets  B  and  D"  signifies 
that  for  the  object  to  which  it  is  appended  the  columns  i  to  5  refer  to  the  wires  Bi,  B3, 
C3,  Di,  D3. 

The  usual  practice  is  to  reduce  all  the  objects  in  each  group  of  observations  by 
means  of  the  zenith-point  correction  determined  in  connection  with  them.  Accordingly, 
the  numbers  in  the  column  "  Zenith  Point  Correction  "  have  generally  been  taken  with- 
out change  from  the  last  column  of  Table  E,  at  the  end  of  this  introduction ;  but  in 
the  rare  cases  where  there  is  a  considerable  change  in  the  zenith-point  ■  con-ection  dur- 
ing an  observing-day  its  value  for  each  object  has  been  obtained  from  the  observed 
values  by  interpolation.     The  construction  of  Table  E  has  been  already  explained. 

It  sometimes  happens  that  a  group  of  observations  is  made,  but,  on  account  of 
unsteadiness  of  the  mercury  or  other  causes,  no  nadir  point  is  determined  with  it. 
Under  such  circumstances  the  requisite  zenith-point  correction  is  obtained  from  the 
stars  in  the  group  by  reducing  them  as  if  the  zenith-point  correction  were  zero,  and 
at  the  end  of  the  year  comparing  their  mean  north  polar  distances  so  found  with  their 
mean  north  polar  distances  resulting  from  all  the  other  observations  made  on  them 
during  the  year.  Each  star  which  has  been  observed  on  other  nights  thus  furnishes 
one  value  of  the  zenith-point  correction,  and  the  mean  of  all  the  values  so  obtained  is 
employed  for  the  final  reduction  of  the  whole  group.  With  a  sufficient  number  of 
stars,  this  process  gives  nearly  as  good  results  as  a  zenith-point  correction  determined 
in  the  usual  manner. 

The  column  "  Apparent  Zenith  Distance  South  "  contains  for  each  object  its  appar- 
ent zenitli  distance,  measured  continuously  from  the  zenith  toward,  or  through,  the 
soutii,  to  the  object.     It  is  the  sum  of  the  following  quantities  : 

I.  The  approximate  zenith  distance  south.  When  the  clamp  is  east  this  is  equal 
to  the  reading  of  the  horizontal  microscope  of  circle  A,  minus  the  excess  of  the  mean 
of  the  readings  of  the  micrometer  microscopes  of  circle  B  above  ten  revolutions. 
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When  the  clamp  is  west  it  is  equal  to  359°  52',  miniis  the  reading  of  the  horizontal 
microscope  of  circle  A,  plus  the  excess  of  the  mean  of  the  readings  of  the  microme- 
ter microscopes  of  circle  B  above  ten  revolutions. 

2.  The  micrometer  equivalent,  or,  in  otlier  words,  the  correction  in  arc  for  the 
mean  of  the  readings  of  the  zenith-distance  micrometer,  computed  by  means  of  the 
formula 

2'     o".o  -f  It  (40.000  —  r.) 
if  the  clamp  is  east ;  or  by  means  of  the  formula 

4'     o".o  —  Fi,  (40.000  —  r.) 

if  the  clamp  is  west.  In  these  formula  r  is  the  mean  of  the  readings  of  the  zenith- 
distance  micrometer  expressed  in  revolutions  and  parts  of  a  revolution,  S.  the  mean 
value  of  one  revolution  of  the  screw  between  the  Hmits  r  revolutions  and  40  revolu- 
tions, and  the  numerical  term  is  a  constant  added  in  order  to  make  the  zenith-point 
coiTection  always  positive. 

In  practice  the  value  of  this  expression  is  taken  from  a  table,  which,  when  the 
clamp  is  east,  is  constructed  as  follows  ;  Upon  a  sheet  of  paper  of  convenient  size 
hues  are  ruled  dividing  it  into  seven  vei-tical  columns.  In  the  loft-hand  one  the  num- 
ber o,  I,  2,  3,  &c.,  to  60,  are  written  and  marked  as  seconds  of  arc.  At  the  head  of 
the  fourth  column,  opposite  o"  is  written  40.000  revolutions  ;  from  this  is  subtracted 
the  fraction  of  a  micrometer  revolution  corresponding  to  i",  and  the  remainder  is 
written  in  the  same  column  opposite  i";  from  that  remainder  the  fraction  of  a  revolu- 
tion corresponding  to  i"  is  again  subtracted,  and  tlie  remainder  written  opposite  2" ; 
and  by  continuing  this  process  the  whole  table  is  filled  up.  Of  course,  in  filling  the 
second  and  third  cohmins  continual  additions  of  the  fraction  of  a  revolution  corre- 
sponding to  i"  are  employed  instead  of  subti'actions.  The  table  so  constructed  extends 
from  47  revolutions,  at  the  head  of  the  second  column,  to  24  revolutions,  at  the  foot  of 
the  seventh  column ;  and  the  numbers  in  each  column  correspond  to  a  range  of  i'. 
The  seconds  con-esponding  to  each  number  are  fixed,  but  as  yet  the  minutes  have  been 
left  indeterminate,  and,  as  they  are  entirely  arbitrary,*  it  is  convenient  so  to  assume 
tliem  as  to  make  the  zenith-point  correction  always  positive.  For  that  purpose  a  nadir 
observation  must  be  reduced,  and  thus  the  minutes  necessary  to  be  attributed  to  its 
micrometer  equivalent  to  bring  the  zenith-point  correction  between  the  limits  -|-  30" 
and  +  90"  become  known.  That  number  of  minutes  is  written  at  the  head  of  the 
column  in  which  the  mean  of  the  zenith-distance  micrometer  readings  of  the  nadir 
observation  in  question  is  found,  and  the  tabic  is  completed  by  writing  the  consecu- 
tive minutes  at  the  heads  of  the  other  columns.  It  is  scarcely  necessary  to  add  that 
in  the  table  thus  formed  the  minutes  and  seconds  corresponding  to  40.000  revolutions 
are  the  constant  in  the  formula  for  the  micrometer  equivalent. 

When  the  clamp  is  west  the  table  is  constructed  in  the  manner  just  described, 
with  tlie  following  exceptions :  40  revolutions  is  written  at  the  head  of  the  sixth  col- 

'  This  is  evitlant  when  it  ia  remembered  tliat  the  corrected  circle  reading  is  the  sum  of  the  observed  circle  reading 
and  tlie  miorometer  equivalent ;  and  also  that  the  apparent  zenith  distance  south  iaonly  affected  hy  the  difference 
between  the  corrected  circle  reading  for  the  object  and  that  for  the  nadir  point.  Hence,  so  far  as  the  zenitli-diatance 
micrometer  is  concerned,  the  ijHantity  entering  the  apparent  zenith  distance  is  the  difference  of  two  micrometer  equiv- 
olents,  and  this  difference  will  remain  the  same  no  matter  what  constant  is  added  to  each  equivalent. 
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umn  opposite  o",  and  the  numbers  from  tlience  to  the  foot  of  the  eeventli  column  are 
obtained  by  continiial  additions  of  the  fraction  of  a  micrometer  rovolntion  corresponding 
to  i".  The  second,  third,  fourth,  and  fifth  columns  are  filled  by  continual  subtractions 
of  the  same  quantity,  and  the  table  thns  formed  extends  from  24  revolutions  at  the 
head  of  the  second  coliimn  to  47  revolutions  at  the  foot  of  the  seventli  column. 

3.  The  reduction  to  tho  meridian  on  account  of  the  deviation  of  the  path  of  the 
object  from  a  great  circle  ;  computed  by  means  of  the  formula 
/x  =  —  112.5  sin  i"  i^tan  S  -\-  i",8o 
—  ~  [6.7367]  i^tan  <5+  i".8o 
in  which  //  is  the  reduction  to  the  meridian,  in  seconds  of  arc ;  i,  tho  equatorial  inter- 
val, in  seconds  of  time,  between  the  middle  vertical  wire  and  the  wire  at  which  the 
bisection  of  the  object  with  the  zenith-distance  micrometer  was  made ;  d,  the  declina- 
tion of  the  object ;  and  i",8o,  a  constant  added  for  the  purpose  of  making  fi  generally 
positive.     In  order  to  save  computation,  the  values  of  /^  have  been  tabulated  for  all 
the  vertical  wires,  and  for  each  degree  of  declination  from  one  horizon  to  the  other. 

Occasionally  objects  are  bisected  with  the  zenith-distance  micrometer  when  they 
arc  not  at  any  vertical  wire.     In  such  cases  the  clock-time  is  noted  at  fhe  instant  of 
bisection,  and  tlie  reduction  to  the  meridian  is  computed  by  means  of  the  formula 
fi  =  —  56.25  sin  1"  J^  sin  2  5  +  i".8o 
=  -  [6.4357]  I^  sin  2<5+  i".8o 
in  which  I  is  the  distance  of  the  object  from  the  meridian  at  the  time  the  bisection  was 
made,  expressed  in  seconds  of  time ;  and  the  other  letters  retain  the  same  signification 
as  above. 

■  4.  In  the  case  of  unsymmetrical  observations,  the  corrections  for  inclination  of 
wires  and  motion  of  object. 

Tho  correction  for  inclination  Is  determined  from  time  to  time  by  means  of  the 
formula  given  on  page  sxsvii,  care  being  talcen  to  employ  a  stdficient  number  of 
stars  to  furnish  a  reliable  mean  value  of  ri  —  r^i_  The  correction  was  sensibly  constant 
during  the  year.  Its  amount  for  each  of  tho  vertical  wires  from  I  to  VII  is  given  on 
page  3  of  the  observations. 

The  con'ection  for  motion  of  object  is  computed  by  means  of  the  formula 

zJ'S  =^ —  i  sec  d  =  —  [6.4437]  -^^  *  sec  S 

3600 

in  which  jd'S  is  the  correction  for  motion  of  object,  and  ^S  the  hourly  motion  of  the 

object  in  declination,  both  expressed  in  seconds  of  arc  ;  i  is  the  equatorial  interval,  in 

seconds  of  time,  between  ttie  middle  wire  and  the  wire  at  which  the  object  was 

bisected ;    and  d  is  the  declination  of  the  object 

5.  For  those  observations  in  which  wire  A  or  B  is  used,  the  con-ection  for  the 
distance  of  the  wire  employed  from  the  center  of  the  space  between  the  close  pair  of 
declination  wires.  The  amount  of  this  correction  at  each  of  the  vertical  wires  from 
I  to  VII  is  given  on  page  3  of  the  observations. 

6.  The  aenitli-point  correction,  taken  from  the  preceding  column. 

The  corrections  for  flexure  and  division  eiTOrs  fi.re  omitted  from  the  reductions, 

VIII 
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and  applied  once  for  all  to  the  concluded  mean  places  of  the  stars,  and  to  the  apparent 
places  of  the  sun,  moon,  and  planets. 

The  column  "  Sympiesmneter"  contains  the  observed  readings  of  that  instrument 
Two  or  three  times  during  each  observing-day,  readings  of  the  open-air  thermometer, 
tlie  bai-ometer,  and  the  attached  thermometer  were  made  simultaneously  with  a  reading 
of  the  sympiesometer,  in  order  to  determine  the  value  of  the  scale  of  the  latter.  These 
readings  are  recorded  at  the  foot  of  the  same  page  with,  and  with  the  same  reference 
numbers  as,  the  readings  of  the  sympiesometer  to  which  they  correspond. 

The  column  ^^ Uefraction"  contains  the  correction  for  refraction,  computed  by 
means  of  Bessel's  formula,  using  only  four  places  of  decimals  in  the  logarithms, 
and  employing  the  tables  given  in  the  Appendix  to  the  "Washington  Obsei-vations  for 
1845.  The  computation  with  these  tables  has  been  considerably  abridged  by  obviat- 
uig  the  necessity  for  taking  out  the  three  logarithms  corresponding  to  the  readings  of 
the  open-air  thermometer,  the  barometer,  and  the  attached  thermometer.  This  has 
been  done  by  the  iise  of  the  sympiesometer,  in  the  following  manner :  Whenever 
simultaneous  readings  were  made  of  the  sympiesometer,  open-air  thermometer,  barom- 
eter, and  attached  thermometei",  the  readings  of  the  three  latter  instruments  were  em- 
ployed to  compute  the  sum  of  the  logarithms,  and  this  sum  evidently  corresponded  to 
the  reading  of  the  former  instrument.  The  equivalent  of  the  scale-reading  having  thus 
been  determined  at  many  different  points,  these  equivalents  were  plotted  as  ordinates 
(the  corresponding  scale-readings  being  the  abscissas),  and  a  smooth  curve  was  traced, 
as  nearly  as  possible,  through  their  estremities.  From  this  curve  the  adopted  values  of 
the  scale-readings  were  read,  and  are  as  follows  for  observations  made  prior  to  March  19: 


^ 

c 

II 

d 

1 

U 

.5  § 

^1 

1 

800 

0.0675 

920 

o.oSiS 

S20 

.0695 

940 

.0847 

840 

.0717 

960 

.0878 

860 

.0740 

9S0 

.0912 

8B0 

.0764 

IQOO 

.09S0 

900 

.0790 

After  March  1 9  the  zero  of  the  sympiesometer  became  so  unstable  that  the  value 
of  its  scale  had  to  be  determined  for  each  day  from  the  observations  made  during  tliat 
day.  This  was  probably  owing  to  some  minute  imperfection  of  the  tube,  which 
allowed  air  to  pass  out  and  in ;  but  it  gave  rise  to  so  much  trouble  that  the  use  of  the 
instrument  was  finally  abandoned. 

When  an  object  was  too  neai-  the  horizon  to  permit  its  refraction  being  regarded 
simply  as  a  function  of  the  height  of  the  sympiesometer,  the  refraction  was  computed 
in  the  usual  way. 

The  numbers  iu  the  column  " A^j^jarent  North  Polar  Distance"  were  foi-med  for 
each  object  by  correcting  its  appjirent  zenith  distance  south  for  refraction,  and  then 
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adding  it  to  the  co-latitude  in  the  case  of  a  direct  observation,  oi-  subtracting;  it  in  the 

case  of  a  reflection  one.    The  adopted  co-latitude  is  +  51°  6'  2i".2. 

The  column  "  Miscellan'us  Corrections"  contains. 

tx.  For  stars  whose  apparent  positions  are  stated  in  the  American  Ephemeris ; 

tlie  correction  given  by  the  observation  to  the  north  polar  distance  of 

the  Ephemeris. 

/S.  For  otiier  stars;     the  reduction  to  their  mean  position  for  the  fictitious 

epoch  1872.0.     This  reduction  is  computed  with  the  constants  of  the 

American  Ephemeris,  and  no  proper  motion  is  applied. 

y.  For  the  asteroids ;    the  correction  for  parallax,  computed  by  means  of  the 

formula 

8".8i;  X0.QQ87    .     .5/        ,   ,  8",S57    ■     .r,'       7   \ 

^  „ o^^v__yy__/  gj^  (-^/  _  ^^-j  _  _  —^^-L  sm  (5  —  dcp) 

in  which  j)  is  the  correction  for  parallax ;    ^,  the  distance  between  the 

centers  of  the  earth  and  asteroid;  expressed  in  terms  of  the  earth's  mean 

distance  from  the  sun  as  unity ;    5',  the  apparent  zenith  distance  of  the 

asteroid,  corrected  for  refraction ;    Aqj,  the  angle  of  the  vertical,  ■wliicli  is 

11'    I4".5  at  Washington;    8".85,  the  adopted  value  of  the  sun's  mean 

equatorial  horizontal  parallax;    and  0,9987,  the  distance  from  the  transit 

circle  to  the  center  of  the  earth.     The  values  of  -^  are  taken  from  tlie 

Berliner  Jahrbuch. 

For  the  sun,   moon,  and  planets  other  than  the  asteroids,  the  corrections  for 

parallax,  semi-diameter,  and  defective  illumination  are  given  at  the  foot  of  the  pages 

containing  the  observations. 

AU  corrections  for  parallax,  except  those  of  the  asteroids,  are  computed  from 
the  data  contained  in  the  American  Ephemeris ;  using  for  the  sun  and  planets,  the 
formula 

f  —  [g.9994]  7t  sin  (5'  —  d(p) 
and  for  the  moon,  the  foiTnuljB 

siny  =:  [9-999430]  sin  ir  sin  {fi'  —  dq)) 

op  =  -i— ' —  sm  p  sm  s 
2 

in  which  the  upper  signs  must  be  taken  for  the  upper  limb,  and  the  lower  signs  for  the 
lower  limb,  tt  is  tlie  moon's  equatorial  horizontal  parallax ;  s,  the  moon's  apparent 
semi-diameter ;  and  [9.999430],  the  logarittun  of  the  distance  between  tlie  transit  circle 
and  the  earth's  center.  The  other  letters  have  the  same  signification  as  above.  Table 
XI  gives  the  values  of  6p  to  the  arguments  tt  and  p. 
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Table    XI. — Values  of  6p. 


p 

Uppe 

Limb  Observed. 

Lower  Limb  Obs 

.„cd. 

Value  of  -K. 

Value  of  IT. 

54' 

58' 

62' 

54' 

58' 

52' 

g 

+  0 

03 

+    o"o2 

,    J'p2 

o'oo 

(J 

00 

ol 

'5 

z 

Z 

" 

E 

" 

03 

+ 

03 

+ 

03 

25 

- 

01 

_ 

01 

- 

01 

□4 

04 

04 

30 

03 

02 

02 

05 

OS 

06 

35 

03 

"3 

03 

0. 

07 

oa 

40 

04 

04 

04 

og 

10 

45 

05 

05 

05 

10 

II 

12 

50 

-0 

07 

-    0 

07 

07 

+  0 

12 

+  0 

13 

+  0 

14 

When  both  limbs  of  an  object  have  been  observed,  half  the  difference  between 
their  apparent  north  polar  distances  is  the  correction  for  semi-diameter ;  but  when  only 
a  single  limb  has  been  observed,  the  correction  is  taken  from  the  American  Ephemeris. 
In  the  case  of  the  sun,  however,  the  semi-diameters  taken  from  the  Ephemeris  are 
corrected  by  means  of  Table  XXIV  for  the  personal  equation  of  the  observer  to  whose 
work  they  are  to  be  applied. 

The  corrections  for  defective  illumination  are  computed  from  the  data  of  the 
American  Ephemeris  by  means  of  formulas  given  in  a  subsequent  part  of  this 
introduction. 


COEEECTION8  TO  THE  EIGHT  ASCENSIONS  AMD  NORTH  POLAR  DISTANCES  OF  THE  AMER- 
ICAN EPHEMERIS,  GIVEN  BY  INDIVIDUAL  OBSERVATIONS  OP  STARS  "WITH  THE  TRANSIT 
CIRCLE. 

The  tables  containing  those  corrections  are  to  be  found  on  pages  215  to  231,  and 
exhibit  (1)  the  date  of  each  observation  and  (2)  the  initial  of  the  observer,  the  latter 
being  given  to  facilitate  any  discussion  of  personal  peculiarities. 

Next  follows  the  correction  to  the  right  ascension,  which  is  copied,  without 
change,  from  the  last  column  of  the  left-hand  page  of  the  observations.  In  the  case 
of  clock-stara,  it  is  not  put  down  unless  it  depends  either  on  three  other  clock-stars,  or 
on  one  or  two  stars  distant  more  than  six  hom-s  in  right  ascension.  In  this  and  the 
following  column,  an  inton'Ogation-mark  signifies  that  the  result  is  doubtful ;  an  r,  that 
it  is  rejected  on  account  of  discordance. 

The  next  column  contains  the  correction  to  the  polar  distance,  also  copied  from 
the  last  column  of  the  observations,  without  change,  eiscept  for  erroneous  micrometer 
revolutions. 
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The  mean  polar  distances  thus  found  still  require  the  following  correcllons,  wliicll 
have  not  been  applied  in  the  reductions  : 

1.  For  error  of  division. 

2.  For  flexure. 

3.  For  possible  constant  error  in  zenith  point., 

4.  For  possible  error  of  assumed  latitude. 

The  coiTOCtions  for  errors  of  division  were  determined  in  November  and  December, 
1865.  They  are  given  in  the  following  table/  which  contains  for  each  circle  the  cor- 
rection to  be  applied  to  the  mean  of  the  readings  of  its  own  four  micrometer  micro- 
scopes, in  order  to  free  this  mean  from  the  effect  of  errors  of  division.  The  argument 
for  entering  the  table  is  tlie  reading  of  the  horizontal  microscope  belonging  to  the 
circle  for  which  the  correction  is  desired.  If  this  reading  exceeds  90°  it  must  be 
brought  into  the  first  quadrant  by  subtracting  from  it  90°,  180°,  or  270°,  as  may  be 


'Extracted  from  the  Washington  Observations  for  1865,  Description  of  Transit  Circle,  §  72. 
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Table  XII. — Correction  which  must  he  applied  to  the  Mean  of  the  Readings  of  the  Four  Mi 
crometer  Microscopes,  in  order  to  free  that  Mean  from  the  effect  of  Errors  of  Division. 

[Argument. — Reading  of  Horiionlal  Microscope  belonging  lo  Circle  for  which  correction  is  reqiiiied.] 


Arg. 

Circle  A. 

Circle  B. 

Arg. 

Circle  A. 

Circle  B. 

Arg. 

Circle  A. 

Circle  B. 

^ 

+  0.12 

+  0.30 

30 

-o.id 

+  0.27 

&o 

-  0.0s 

4-  0.22 

I 

+  0 

0& 

+  0 

23 

31 

-0,  23 

+  0.24 

6i 

+  0 

05 

4-  0 

26 

2 

0 

oo 

+  0 

18 

32 

-0.  29 

+  0.22 

62 

+  0 

05 

4-  0 

23 

3 

-  0 

05 

+  0 

t8 

33 

-  0.32 

+  0.19 

03 

+  0 

05 

4-  0 

27 

4 

-  0 

II 

+  0 

22 

34 

-  0 

35 

+  0.15 

64 

+  0 

02 

4-  0 

25 

5 

-  0 

17 

+  0 

37 

'  35 

-  0 

37 

+  O.II 

65 

0 

00 

0 

22 

6 

-  0 

TO 

+  0 

27 

36 

-  0 

36 

+  0.12 

66 

+  0 

02 

4-  ° 

22 

7 

—  0 

02 

+  0 

26 

37 

—  0 

36 

+  0.15 

67 

+  0 

09 

22 

8 

0 

00 

+  0 

25 

38 

-  0 

36 

+  0,14 

68 

+  0 

15 

+   0 

22 

9 

+  0 

04 

+  0 

27 

39 

-  ° 

29 

+  o.o3 

69 

+  0 

14 

4-  0 

23' 

lO 

+  0 

07 

4-  0 

29 

40 

~  0 

22 

+  0.02 

70 

4-  0 

oS 

4-  0 

24 

II 

+  0 

oa 

+  0 

29 

41 

-   0 

17 

-  0,07 

71 

-  0 

03 

4-  0 

26 

13 

+  0 

10 

+  0 

29 

42 

-  0 

12 

-  0.12 

72 

-  0 

12 

4-  0 

27 

13 

+  0 

13 

+  0 

36 

43 

-  0 

o& 

-  0.13 

73 

-  0 

12 

4-  0 

28 

"4 

+  0 

20 

4-  0 

44 

44 

-  0 

02 

-  0.07 

74 

-  0 

05 

+  0 

31 

15 

+  0 

28 

+  0 

52 

45 

4-  0 

02 

~  o.ot 

75 

4-  0 

04 

4-  0 

35 

i6 

+  0 

27 

+  0 

5G 

4G 

0 

00 

0.00 

70 

4-  0 

04 

+  0 

40 

I? 

+  0 

24 

+  0 

57 

47 

-  0 

02 

0.00 

77 

4-  0 

02 

4-  0 

45 

iS 

+  0 

23 

+  0 

57 

48 

-  0 

04 

0.00 

73 

0 

00 

4-  0 

46 

19 

+  0 

20 

+  0 

52 

4g 

_  0 

04 

4-  0,06 

79 

4-  0 

01 

+  0 

45 

HQ 

+  0 

tS 

+  0 

48 

50 

-  0 

04 

■h  0.  ra 

80 

4-  0 

12 

4-  0 

44 

21 

+  0 

17 

+  0 

49 

51 

-  0 

08 

+  0.12 

8i 

+  0 

r6 

4-  0 

41 

22 

+  0 

16 

+  0 

52 

52 

-  0 

22 

+  0.12 

82 

+  0 

17 

4-  0 

38 

23 

+  0 

10 

+  0 

53 

53 

—  0 

20 

+  0.13 

83 

4.  0 

18 

+  0 

36 

24 

-  0 

02 

+  0 

50 

54 

-  0 

16 

+  o.r4 

84 

4-  0 

19 

4-  0 

36 

25 

_  0 

14 

+  0 

46 

55 

-  0 

12 

+  0.15 

85 

+  0 

20 

4-  0 

36 

26 

~^   0 

18 

+  0 

44 

56 

-  0 

12 

+  0.16 

B6 

4-  0 

23 

+  0 

40 

27 

-  0 

22 

+  0 

42 

57 

-  0 

12 

+  0.17 

87 

4-  0 

25 

4-  0 

44 

28 

-  0 

24 

+  0 

40 

5S 

-  0 

12 

+  0.19 

88 

4-  0 

25 

4-  0 

44 

29 

-  0 

20 

+  0 

34 

59 

-  0 

12 

+  o.zo 

89 

4-  0 

19 

4-  0 

37 

90 

4-  0 

12 

4-  0 

30 
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TRANSIT    CIRCLE  LSIH 

This  table  was  formed  from  observations  taken  with  the  micrometer  microscopes 
in  their  normal  positions  ;  that  is,  at  the  extremities  of  two  diameters  which  intersect 
each  other  at  right  angles,  and  each  of  which  makes  an  angle  of  45°  with  the  vertical 
If,  from  any  cause,  they  are  ever  differently  arranged,  the  table  as  hero  given  will  no 
longer  be  applicable. 

Let 
^0  —  reading  shown,  when  tho  telescope  is  pointed  to  the  zenith,  by  tlie  horizontal 

microscope  belonging  to  the  circle  witli  which  an  object  was  observed. 
^  =:  observed  north  polar  distance  of  that  object.    For  objects  below  the  pole,  360°  —  J 
must  be  substituted  instead  of  J.     For  objects  observed  by  reflection,  the  numer- 
ical value  of  J  is  the  same  as  if  they  had  been  observed  directly. 
Then  Table  XIII  furnishes  for  all  possible  cases,  ist.  the  argument  with  which  to 
enter  Table  XII  in  order  to  find  the  correction  which  must  be  applied  to  tho  observed 
north  polar  distance  to  frco  it  from  the  effect  of  errors  of  division ;  and,  2d,  the  sign  of 
that  correction;  the  words  "same"  and  "changed"  indicating  respectively  that  it  is 
the  same  as,  or  the  opposite  to,  that  given  in  Table  XII.    m  is  a  whole  munber  so 
taken  as  to  bring  the  argument  into  the  first  quadrant. 


Table  XIII. 


1 

~ 

Obscrralioti. 

Argument. 

Sign  of 
CorcKction. 

A, 

Direcl. 
RcHcclion. 

Ro+  5I-1  -  A- 

«X90 

Changod. 
Same. 

B. 

Direct. 
Refleclioti. 

Ro  +  38.9  +  A  — m;  X  go 

Same. 
Changed. 

1 

A. 

Direct. 
Reflection. 

R„+3S.9H-A- 
Ro  +  sr.J  -A- 

iXgo 
fxgo 

Same. 
Changed. 

B. 

Direct, 
Rcfleclioii. 

R0  +  51.1-A- 
Ro-f  38.g  +A- 

IX  go 

Changed. 
Same. 

The  correction  to  an  observed  circle  reading  for  flexure  of  circle  is,'  for  circle  A 


and  for  circle  B 


+  o".37  sin  li  —  o".oi  cos  E 
+  o".84  sin  li  —  o".85  cos  B 


where  It  is  the  reading  given,  when  the  telescopo  is  pointed  to  the  object,  by  the 
horizontal  microscope  belonging  to  tho  circle  for  wliich  the  flexure  is  reqnu'ed.  When 
Mg  is  known  R  can  readily  be  found  for  any  object  whose  polar  distance  is  given,  if  the 
following  facts  are  borne  in  mind :  When  the  transit  circle  has  the  clamp  end  of  its 
axis  to  the  west,  turning  tlie  telescope  from  the  zenith  toward  the  southern  horizon 
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LXIV  INTRODUCTION. 

diminishes  the  reading  of  circle  A,  and  increases  the  reading  of  circle  B.  When  the 
clamp  end  of  tlie  axis  is  to  the  east,  turning  the  telescope  from  the  zenith  toward  the 
southern  horizon  increases  the  reading-  of  circle  A,  and  diminishes  tlie  reading  of 
circle  B. 

However,  it  will  generally  be  more  convenient  to  have  the  formula  so  arranged 
as  to  give  the  correction  which  must  he  applied  to  an  observed  north  polar  distance  in 
order  to  free  it  from  the  effect  of  circle  flexure,  and  to  have  this  correction  itself 
expressed  as  a  function  of  the  north  polar  distance.  For  that  purpose  the  correction 
to  circle  A  may  he  written 


+  o".37  sin  (R  — 


33') 


and  that  to  circle  B 


'.20  sin  (B  —  45°  40') 


Substituting  for  It  its  value,  and  mating  the  changes  of  sign  indicated  in  Table  XITT, 
we  obtain  the  desired  expressions,  which  are  given  for  all  possible  cases  in  the  follow- 
ing table : 


Table  XIV. — Formulm  for  computing  the  Correction  which  must  he  applied  to  an  Observed 
North  Polar  Distmice  in  order  to  free  it  from  the  effect  of  Flexure  of  Circle. 


u 

1 

Obsorraaoii. 

Formula. 

i 

A. 

Direct. 
Reaection. 

+  0 

37sin(Ro  +  49.6 -A) 
37  sin  (R„  + 127.4  + A) 

B. 

Ditecl. 
Refleclioa. 

^- 1 

30  sin  {Ro  + 263.2  + A) 
20  sin  (Ro  + 185.4 -i) 

1 

A. 

Direct. 
RcBectioii. 

+  0 

37  Kin  (Ro  + 307.4  + A) 
37  sin  (Ro  + 229.6 -A) 

B. 

Direct. 
Reflection. 

+  1 

20sin(R„+  5-4 -A) 
20sin(R(,+    S3.2  + A) 

In  tlie  latter  part  of  1872  and  the  beginning  of  1873  a  series  of  observations  were 
made  to  determine  the  constant  for  sine-flexure  of  tiie  telescope.  The  process  em- 
ployed was  as  follows :  The  caps  which  close  the  openings  through  the  central  cube  of 
the  telescope  having  been  removed,  so  that  the  collimators  might  be  visible  from  each 
other,  the  telescope  was  clamped  at  a  zenith  distance  of  90°  south,  and  the  close 
pair  of  wires  of  its  zenith-distance  micrometer  were  set  at  35  revolutions.  Then  the 
south  collimator,  to  which  the  telescope  was  thus  directed,  was  adjusted  in  altitude  till 
its  horizontal  wire  bisected  the  space  between  the  close  pair  of  wires  of  the  zenith-dis- 
tance micrometer.  Things  being  thus  arranged,  three  careful  pointings  were  made 
with  the  micrometer  upon  the  horizontal  wire  of  the  colliniiitor,  and  while  this  was 
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TRANSIT    CIRCLE  LXV 

being  done  two  assistants  read  the  micrometer  microscopes  of  circle  B.  The  telescope 
was  then  imclaraped  and  pointed  to  the  zenith,  and  the  two  collimators  being  thus  ren- 
dered intervisible,  tlie  micrometer  of  the  north  one  was  tnrned  until  the  intersection  of  its 
cross-wires  accurately  covered  the  horizontal  wire  of  the  south  one.  To  make  this  pos- 
sible the  north  collimator  was  previously  rotated  90°  in  its  ys,  tlius  placing  its  microm- 
eter screw  vertically.  Then  the  telescope  was  pointed  to  the  north  collimator,  and  a  set 
of  readings  was  feiken  as  described  above.  After  that  the  telescope  was  again  pointed 
to  the  zenith ;  the  adjustment  of  the  south  eolKmator  was  deranged,  and  it  was 
adjusted  afresh  upon  the  north  one,  and  another  set  of  readings  was  taken  with  the 
telescope  micrometer ;  and  so  on  until  a  sufficient  number  of  sets  of  readings  were 
obtained,  always  taking  special  care  before  observing  a  collimator  to  derange  it  and 
to  adjust  it  afr'eah  upon  the  one  which  was  last  observed. 

The  observations  made  in  the  manner  just  described  are  contained  in  Table  XV. 
Throughout  the  whole  series  the  collimators  were  pointed  upon  each  other,  and  the 
zenith-distance  micrometer  of  the  telescope  was  read  by  Professor  Harkness.  The 
microscopes  of  circle  B  were  read  by  Professor  Eastman  and  Mr.  Frisby. 
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Table  XV.- 


INTRODUCTION, 

to  Determine  the  Constant  for  Sine-Flexure  of  the  Telescope  of 
the  Transit  Circle, 


Octobsr 

24.  1872. 

3 

Circle  A.       Ci.cl 

eB. 

Telescope 
Micrometer. 

Mieromctcr 
Equivalent. 

Observed 
Z.  D.  South. 

A 

s. 

269     56           27 

42 

36 

393 

3      4-57 

89    59     i.99 

+  0.56 

N. 

8g     56           10 

60 

35 

572 

2     51.95 

269     59    2 

55 

S. 

26g     5&             5 

10 

35 

913 

2     57.26 

89     59    2 

36 

-  0.25 

N, 

S<)     56              5 

42 

35 

880 

2      56.69 

269     59    2 

II 

S. 

269     56            27 

68 

3fi 

397 

3      4.^3 

8q    59    2 

3' 

-f  0.06 

N. 

8g     56           20 

58 

36 

862 

3     "■79 

269     59    2 

37 

S. 

269     56             5 

90 

35 

800 

2    55.46 

89    59     I 

36 

+  0.43 

N. 

89    56             2 

55 

36. 

050 

2     59-29 

269    59     I 

34 

S. 

269    56             8 

45 

35 

660 

2      53-3> 

89    59     I 

76 

-  0,62 

N. 

39     56              6 

88 

35 

722 

2     54,25 

269    59     I 

14 

S. 
N. 

269     56              7 
89     56              5 

15 
>5 

3S 
35 

720 

835 

2     54-23 
2     56.00 

89    59     I 
269    59    I 

33 
15 

-  0.23 

S. 

N. 

269     5&             10 
89     £6 

50 

35 
35 

488 
495 

3      50.66 
2      50.77 

89    59     I 
269    59    0 

16 
79 

-  0.37 

S. 

N. 

269     56              9 
St)    56             8 

60 

35 
35 

525 
572 

2  51-23 

3  51-95 

89     59     I 
269    59    0 

55 

-  0.55 

S. 

269    56             8 

80 

35 

565 

2     51-84 

89     59    0 

64 

+   0.40 

N. 

89    56             8 

S8 

35 

605 

2     52.46 

269    59     I 

04 

S. 

269     56             8 

00 

35 

C52 

2     53.18 

89    59     I 

iS 

N. 

89     56             <> 

.2 

35 

705 

2     54.00 

269     59    0 

12 

Novsmbe 

27,  1872. 

N. 
S. 

39     56              3 
269     56              3 

32 

85 

34 

903 

945 

2     41.68 
2      42.31 

269    53    45 

89     58    46 

16 

-   1. 16 

N. 
S. 

89     56              3 
269     56            4 

30 

34 
34 

937 
Q02 

2  42.18 

3  41.66 

26g     53     45 

89     58     45 

58 
96 

-  0.38 

N. 

89    56             2 

2; 

35 

002 

2     43-13 

269     58     45 

43 

+  0.37 

S. 

2l>j     5S              3 

38 

34 

903 

2    41-68 

89     58     45 

06 

N. 
S. 

89      56                 2 

2G9    56             4 

78 

34 

34 

853 

2    40.91 

269    53    44 
89     53     45 

64 

-  0.37 

N. 

89      56                 3 

65 

34 

913 

2    41-81 

269     58     44 

46 

-co 

S. 

269      56                 2 

58 

34 

923 

2    41.98 

89    58    44 

56 

N, 
S. 

89      56                 3 

269    5fi             3 

65 
90 

34 
34 

85s 
803 

2    40.9B 
2    40.14 

269     58     43 
89     58     44 

63 
04 

-  0.41 

N. 
S, 

39     56             I 
269     56             2 

38 
58 

34 

34 

gio 

2  41.79 

3  41-32 

269     58     43 
39    58    43 

17 
go 

-  0.73 

N. 

89     56             I 

13 

34 

910 

a    41.79 

269     58    42 

91 

+  0.02 

S. 

269     56            2 

98 

34 

788 

2    39.91 

89     53    42 

.89 

N. 

89    5Q            3 

.08 

34 

828 

2    40.52 

269     58     43 

.60 

+  0.95 

S, 

269    56 

.82 

34 

783 

2    39-83 

89     58    42 

.65 

N. 

89     56 

■35 

34 

753 

2     39. g3 

269     58     43 

-33 

+  0.72 

S. 

2G9    56 

■32 

34 

-74a 

2     39-29 

89     58     42 

.61 
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TRANSIT    CIRCLE.  LXVII 

Table  XV. — Observations  to  Determine  the  Constant  for  Sine-Flexure,  dc. — Continued. 


May 

7.  1873. 

2 

i 

Circle  A. 

Ckcle  B. 

Telescope 
Micromefer, 

Micrometer 
Equivalent. 

Observed 
2.  D.  South. 

A 

o 

N. 

269    5e 

0   ■iK 

34.9SI 

3     17-31 

269    59     16 

g6 

+-  1-37 

S. 

89    56 

29 

75 

35 

080 

3     15-34 

89     59     15 

59 

N. 

269     S6 

27 

OS 

35 

t47 

3     14-31 

269    59     17 

26 

S. 

89    56 

4 

95 

34 

624 

3     22.32 

89    59     17 

37 

-   O.II 

N. 

369    56 

4 

52 

34 

580 

3    23-00 

269    59     18 

43 

S. 

3g     56 

2 

35 

34 

an 

3     19-46 

89    59    17 

11 

+   1-37 

N. 

369     56 

29 

05 

34 

971 

3     17-00 

269     59    17 

95 

-f  0.59 

S, 

Sg     56 

0 

95 

34 

886 

3     18.31 

89     59    17 

36 

N. 

269     56 

28 

72 

34 

980 

3     16-87 

269    59     18 

15 

4-  0.30 

S. 

89    56 

29 

58 

34 

943 

3     17-43 

89    59    17 

85 

May  ig,  1373. 

S. 

8g     56 

2.32 

34.4ro 

3     25-60 

89    59     23.28 

+  0.79 

N. 

269    56 

2 

68 

34 

335 

3     26 

75 

269    59    24 

07 

S. 

8g     56 

2 

93 

34 

237 

3     27 

47 

89    59     24 

49 

+  1.63 

N. 

2G9    56 

2 

78 

34 

193 

3     28 

92 

269    59    26 

14 

S. 
N. 

89    56 
Z6g     56 

■^ 

48 
05 

34 
34 

410 
305 

3     25 

3     27 

60 

89     59    25 
26g    59     25 

15 

+  0.03 

S. 

39     56 

1 

80 

34 

378 

3    26 

09 

89    59    24 

29 

+  1-I5 

N. 

269     56 

0 

70 

34 

375 

3     26 

14 

269     59     23 

44 

S. 

89     56 

2 

02 

34 

315 

3     27 

05 

89    59     25 

03 

+  o.og 

N. 

269     56 

2 

72 

34 

263 

3     27 

84 

269    59     25 

12 

S. 

89     56 

I 

82 

34 

328 

3     26 

86 

89     59     25 

04 

+  0.42 

N. 

269     s6 

3 

00 

34 

223 

3     28 

46 

269     59    25 

46 

In  the  first  column  of  Table  XV  the  letters  N  and  S  indicate  the  collimator  to 
which  the  telescope  was  directed ;  N  indicating  the  north  one,  S  the  south  one.  The 
column  "  Circle  A"  contains  the  reading  of  the  horizontal  microscope  of  circle  A.  The 
column  "  Circle  B"  contains  the  mean  of  tlie  readings  of  the  four  micrometer  micro- 
scopes of  circle  B.  The  column  "  Telescope  Micrometer'^  contains  the  mean  of  the  three 
readings  of  the  telescope  micrometer  upon  the  horizontal  wire  of  the  collimator.  The 
column  ^^  Mi&romet&r  Equivalent"  contains  the  micrometer  equivalent  corresponding  to 
the  reading  of  the  telescope  micrometer  given  in  the  preceding  column.  The  column 
''Observed  Z.  D.  South"  contains  the  observed  zenith  distance  south  of  the  horizontal 
wire  of  the  collimator,  to  which  the  telescope  was  pointed.  For  the  observations 
made  in  1872  it  is  equal  to  359°  52',  minus  the  reading  of  the  horizontal  microscope  of 
circle  A,  plus  the  excess  of  the  mean  of  the  readings  of  the  micrometer  microscopes  of 
circle  B  above  ten  revolutions,  plus  the  micrometer  equivalent ;  and  for  the  observa- 
tions made  in  1873  it  is  equal  to  the  reading  of  the  horizontal  microscope  of  circle  A, 
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LXVni  INTRODUCTION. 

minus  the  excess  of  the  mean  of  the  readmgs  of  the  micrometer  microscopes  of  circle 
B  above  ten  revolutions,  plus  the  micrometer  equivalent.  The  numbers  in  tlio  column 
"^"  are  explained  below. 

Let 
Z  =L  observed  zenith  distance  of  any  object  counted  from  tlie  zenith  around  by  tlie 

south. 
i*'(  =  correction  necessary  to  free  Z  from  the  effects  of  sine  flexure  of  the  telescope. 
Fc  ^  correction  for  flexure  of  circle  B  at  141°.!  of  north  polar  distance. 
^  :=  observed  zenith  distance  south  of  the  horizontal  wire  of  tlie  north  collimator, 
minus  observed  zenith  distance  south  of  the  horizontal  wire  of  the  south  coUi- 
mator,  minus  1 80°  ;  as  given  in  Table  XV. 
Then 

F,-%mZ{\J-F:) 

During  1872  the  position  of  the  transit  circle  was  clamp  west,  and  when  the  tel- 
escope pointed  to  the  zenith  the  horizontal  microscope  of  circle  E  read  0°.  With 
these  arguments  Table  XIV  gives 

'F^  —  -\-  i".20sin44°.3  =  +  o".839 
During  1873  the  clamp  was  east,  and  when  the  telescope  pointed  to  the  zenith 
the  horizontal  microscope  of  circle  S  read  42°.8.     With  these  arguments  Table  XIV 
gives 

JF'o=  —  i".2o  sin  267°.:  =-j-  i".!99 
Taking  the  mean  of  the  values  of  ^  in  each  of  the  series  of  observations  given 
in  Table  XV,  and  collecting  our  results,  we  have 
Table  XVI. 


Date. 

^A 

F. 

iA-^= 

1872, 
Ocl.     24 

—  o.oBoi  0.06 

+     0.839 

-     0.QI9 

Nov.  27 

-  0.055  ±0.07 

0.839 

0.894 

May      7 

+  0.352  ±0.10 

t.199 

0.934 

19 

+  0.344  ±0.09 

+      I. 199 

-     0.855 

With  regard  to  the  observations  of  May  7,  it  should  be  remarked  that  the 
point  of  the  wii-es  of  the  north  collimator  actually  observed  upon  appeared  in  the  field 
of  view  of  the  transit  circle  telescope  midway  between  wires  III  and  IV  ;  while  the 
point  of  the  wires  of  the  south  coUimator  actually  observed  upon  appeared  midway 
between  wires  IV  and  V.  Consequently  the  value  of  ^^  given  in  Table  XVI  requires 
a  correction  of  —  o".o87  on  accomit  of  inclination  of  wires.  This  correction  has  been 
appHed  in  computing  the  value  of  ^^—  F^.  The  quantities  after  the  sign  ±,  in  the 
column  "J  .^,"  are  probable  errors.  Griving  each  value  of  ^A  —  F^,  a  weight  in- 
versely proportional  to  the  squai-e  of  tlie  probable  error  of  \  ^,  and  then  taking  the 
mean,  wo  obtain  finally 

\J  —  Fa^  ~o".9o  rbo".oio 


and 


F^- 


-  o".90  sin  Z 
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The  most  accurate  method  of  investigating  the  cosine  flexure  of  the  1 
that  of  comparing  the  zenith  distances  found  for  the  same  stare  with  the  instrument  in 
opposite  positions.  Such  a  comparison  of  the  results  for  1866  and  1867,  indicated  that 
the  telescope  tube  itself,  or,  more  precisely,  the  line  joining  the  center  of  tlie  object- 
glass  and  the  fixed  horizontal  wires,  is  sensibly  free  from  cosine  flexure.  This  result 
is  probably  very  nearly  correct ;  and  further,  its  error,  if  any  exist,  will  be  eliminated 
from  the  mean  of  two  consecutive  years'  work  with  the  instrument. 

On  May  ro,  1873,  a  series  of  observations  were  made  to  determine  the  correction 
which  must  be  applied  to  an  observed  zenith  distance  south  in  order  to  free  it  from  the 
effect  of  gravity  in  changing  the  position  of  the  declination  micrometer-slido  relatively 
to  the  fixed  plates  of  the  eye-piece.  The  process  employed  was  as  follows :  The  tele- 
scope was  set  at  0°  zenith  distance  ;  the  zenith-distance  micrometer  was  moved  till  the 
space  between  its  close  pair  of  wires  was  bisected  by  one  of  the  fixed  horizontal  wires; 
and  the  micrometer  was  read.  Then  the  telescope  was  set  at  10°  zenith  distance,  and 
the  micrometer  was  again  read  in  the  manner  just  described ;  and  so  on  at  every  ten 
degrees,  thi'oughout  the  circle.  The  observations,  together  with  their  reduction,  are 
given  in  Table  XVII. 

Table  XVII. 


Z.D.  South. 

Micrometer 
Read.  I. 

Z.D.  South. 

Micrometer 
Read.  II. 

II-I=c 

SiuZ.D.  S. 

CosZ.D.  S. 

o-Sin 
Z.D.  South. 

^Cos 
Z.D,  South, 

0 

39-745 

180 

39.775 

+  0.030 

0.000" 

o!ooo 

+  0,030 

10 

73S 

igo 

775 

040 

+  0 

174 

0 

9S5 

+  0 

007 

.039 

20 

740 

200 

7S0 

040 

342 

Q40 

014 

.033 

30 

730 

210 

:S5 

055 

500 

866 

028 

.048 

40 

730 

220 

780 

050 

643 

766 

032 

,03a 

50 

725 

230 

7S5 

060 

766 

^43 

046 

■039 

Co 

730 

240 

780 

□SO 

866 

500 

043 

.025 

70 

730 

250 

780 

050 

940 

342 

047 

,017 

80 

730 

260 

73o 

050 

0 

985 

+  0 

174 

049 

+  0,009 

CJO 

740 

270 

730 

040 

1 

000 

0 

000 

040 

0.000 

100 

740 

280 

780 

040 

0 

g85 

-  a 

174 

039 

-  0,007 

110 

740 

2<)0 

775 

03; 

940 

343 

033 

,012 

120 

750 

300 

770 

+  0 

020 

866 

500 

+  0 

017 

-    O.OTO 

130 

760 

3IO 

760 

0 

000 

766 

643 

0 

000 

0.000 

140 

765 

320 

755 

-  0 

OiO 

643 

766 

-  0 

006 

4-  0.00a 

150 

765 
765 

330 

340 

745 
735 

030 

500 

342 

866 
940 

010 

.017 
.028 

39 

770 

350 

39 

740 

030 

+  0 

174 

-  ° 

985 

005 

+   0.030 

4-  0 

395 

+  0.366 

031 

-  0,029 

S 

.n. 

-t  0.364 

■1-  U.337 
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LXX  INTRODUCTION. 

The  different  columns  of  this  table  are  sufficiently  explained  hy  their  headings. 
Let 
2'—  observed  zenith  distance  of  any  object  counted  from  the  zenith  around  by  the 
south ; 
Fro  =  correction,  in  seconds  of  arc,  necessary  to  free  Z  from  the  effect  of  gravity  in 
changing  the  position  of  the  declinatiou-micrometor  slide  relatively  to  the  fixed 
plates  of  the  eye-piece ; 
n  —  mimber  of  equidistant  zenith  distances  at  which  die  micrometer  was  read,  in  this 

case  36 ; 
ro  :=  1 5". 3,  which  is  the  mean  value  of  one  revoltition  of  the  micrometer  screw. 

Tlien 

„              .     „     ^(<r  sin  Z)    .  „     S<G  cos  Z) 

F„  =  —  sm  Zr.  — ^ ^  ±  cos  Zra—^-. — — ^ 

Substituting  for  the  letters  their  values  from  Table  XVII,  we  obtain 

i'"'m  =  —  o".3 1  sin  Zio'^sg  cos  Z 

where  tho  upper  sign  of  the  cosine  teiTn  is  to  be  taken  when  the  clamp  is  west,  and 
the  lower  sign  when  the  clamp  is  east.     The  probable  error  of  this  expression  is 

ziz  o".oo7 

As  tliere  is  no  sensible  cosine  flexure  of  the  telescope  tube,  the  total  correction 
which  must  be  applied  to  an  observed  zenith  distance  south,  or  to  an  observed  north 
polar  distance,  in  order  to  free  it  from  the  effect  of  gravity  on  the  telescope  tube  and 
micrometer,  is  Ff,  -\-  F^.  But,  from  the  manner  in  which  these  quantities  were  deter- 
mined, the  sine  term  in  the  expression  for  F^  is  already  included  in  tho  expression 
for  F\. 
Hence, 

■Ft  +  -fm  =  —  o".90  sin  Z  ±  o".29  cos  Z 

where  the  upper  sign  of  the  cosine  term  is  to  be  taken  when  the  head  of  the  zenith- 
distance  micrometer  is  below  the  screw  when  the  telescope  looks  south — that  is,  when 
the  clamp  is  west ;  and  the  lower  sign  is  to  be  taken  when  the  micrometer  head  is 
above  the  screw  wlien  the  telescope  looks  south — that  is,  when  the  clamp  is  east. 
The  probable  error  of  this  expression  is 

±o".oi2 

When  an  object  is  observed  by  reilection,  the  surface  of  the  mei'cnry  is  usually 
about  eight  feet  from  tlie  axis  of  the  instrument.  Hence,  owing  to  the  convexity  of  a 
level  surface,  the  zenith  distance  obtained  is  too  small  by  o".i6  sin  Z.  Allowing  for 
this  in  the  expression  given  above,  the  con-ection  for  flexure  of  telescope  and  curva- 
ture of  level  to  bo  applied  to  a  north  polar  distance  found  from  a  reflection  obser- 
vation is 

+  i".o6  sin  2'io".29  cos  Z 

where  Z  is  measured  from  tho  reflected  zenith  point. 
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TRANSIT    CIRCLE. 

These  expressions  may  be  written  thus  : 

For  a  direct  observation,  clamp  west     -  - 

For  a  reflection  observation,  clamp  west  - 

For  a  direct  observation,  clamp  east      -  - 
For  a  reflection  observation,  clamp  east 


-o".95  sin  (Z-i;"  50') 
h  i".io  sin  (Z+  15°  20') 
-o".95  sin  {Z+i7°  50') 
-  i".io  sin  (Z —  15°   20') 


Substituting  for  Z  its  value,  ^  —  5i°-i!  we  obtain  formula;  very  convenient  for 
use,  whicb  are  ^ven  in  the  following  table : 

Table  XVIII. — Formulm  for  computing  the  Correction  wMch  tmist  he  allied  to  an 
Observed  North  Polar  Distance  in  order  to  free  it  from  the  effect  of  Flexure  of  Telescope 
<md  Curvature  of  Level 


Clamp. 

Obsei-ration. 

Formula. 

West 

Direct 
Reflection 

-0.95  Em(i~68.9) 
+   t.lOEm(a-35.8) 

East 

Direct 
Reflection 

-  o-M  sin(a-33.3) 
+   1. 10  Em(i-66.4) 

The  correction  for  constant  error  in  the  zenith  point  is  obtained  from  a  compai*- 
ison  of  the  direct  and  reflection  observations,  assuming  that  the  true  polar  distance  of 
any  star  is  the  mean  of  the  values  resulting  from  these  two  methods  of  observation. 

If  D  and  B  represent  the  north  polar  distance  of  any  star  as  found  respectively 
from  direct  and  reflection  observations,  coirected  for  errors  of  graduation  and  flexure ; 
and  if  j^Z  represents  the  zenith-point  correction,  then 

2JZz=D  —  Fi. 

Thus,  each  star  wliich  has  been  observed,  both  directly  and  by  reflection,  furnishes  one 
equation  of  condition  for  determining  the  value  of  ^Z,  and  from  all  the  equations 
thus  formed  the  final  value  of  ^Z  is  obtained.  But  before  this  can  be  done,  weights 
must  be  introduced,  because,  in  general,  the  number  of  observations  wiU  vary  from 
star  to  star.  Griving  to  a  single  observation  the  weight  unity,  it  has  been  assumed 
that  for  n  observations 

Weight  :z= 

^  n-\~  II 

which  amounts  to  supposing  that  each  star  is  affected  with  a  probable  constant  error 
nearly  one-third  as  great  as  the  accidental  oiTOr  of  an  individual  observation.  But  if 
p'  and  p"  are  respectively  the  weights  of  two  quantities,  the  weight  of  the  sum  or  dif- 
ference of  tliese  quantities  is 
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Hence,  if  l-here  are  m  direct  and  n  reflection  observations  of  any  star,  and  p  ie  the 
weight  to  be  given  to  the  zenith-point  correction  derived  from  it,  then 


2mn  -j-  II  (m  -j-  n) 

Oar  equations  of  condition  therefore  take  the  form 

2p  ^Z  —  p{D  —  E) 

and  we  have  finally 

22p 

whore  2  is  the  sign  of  summation.     The  coiTection  to  the  observed  noi-th  polar  dis- 
tances on  account  of  error  in  tlie  assumed  zenitli  point  is  therefore 

To  direct  observations,  —  zJZ 

To  reflection  observations,    -|-  ^Z 

The  correction  for  error  of  assumed  latitude  is  derived  from  stars  observed  both 
above  and  below  the  pole,  upon  the  assumption  that  the  polar  distances  obtained  in 
these  two  positions  must  be  identical.  The  process  employed  is  similar  to  that  used 
in  finding  the  correction  for  constant  error  in  the  zenith  point. 

Let  ^ip  represent  the  correction  to  the  assumed  latitude,  and  let  U  and  L  represent 
the  north  polar  distance  of  any  star  as  found  respectively  from  observations  made 
above  and  below  the  pole,  coiTected  for  errors  of  graduation,  flexure,  and  assumed 
zenith  point.     Then  that  star  furnishes  the  equation  of  condition 

2^(p  ^  U  -\-  L  —  360° 
where  i  is  measured  from  the  pole  through  the  zenith  and  nadir  to  the  star.     If  the 
star  has  been  observed  m  times  above  and  n  times  below  the  pole,  the  weight  p  of  this 
eqxiation  is 


2mn  +  1 1  {m  +  «) 

and  the  weighted  equation  is 

2p  Jtp  =  p  (U"  +  X  —  360°) 

As  each  star  observed  both  above  and  below  the  pole  furnishes"  an  equation  of  condi- 
tion of  this  form,  we  have  finally 

'  "  '    2:sp 

where  2  is  the  sign  of  summation.  Hence,  if  ^  is  the  assumed  latitude,  the  true 
latitude  is  <p-{-  ^tp ;  and  the  correction  to  the  observed  north  polar  distances  on 
account  of  error  in  the  assumed  latitude  is  —  •^9>,  the  sign  being  the  same  for  reflection 
observations  as  for  direct  ones. 
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As  observations  were  made  only  during  the  last  five  months  of  1871,  the  instru- 
ment was  not  reversed  at  the  heginuing;  of  1872,  but  was  allowed  to  remain  in  the 
same  position  from  July,  1871,  till  January  i,  1873.  Therefore  only  one  set  of  sys- 
tematic corrections  has  toeen  determined  for  the  whole  of  that  period. 

During  the  years  1871  and  1872  the  transit  circle  stood  with  the  clamp  end  of  its 
axis  toward  the  west,  and  polar  distances  were  measured  by  means  of  circle  B,  whose 
horizontal  microscope  read  0°  o'  o"  when  tho  telescope  pointed  to  the  zenith.  With 
these  data  the  systematic  corrections  to  the  observed  north  polar  distances  were  ob- 
tained as  follows : 

Table  XIII  gives  sS^.g -j-.^  —  »iX  90°  for  direct,  and  51°.! — J  —  mX.90°  for 
reflection  observations,  as  the  arguments  with  which  to  enter  Table  XII  in  order  to 
find  tho  corrections  for  errors  in  the  graduation  of  the  circle.  The  results  for  each 
degree  of  north  polar  distance  are  given  in  the  column  "Division  Correction"  of 
Table  XXII. 

Table  XIV  gives  -}-i".20sin  (263°.2-J-^)  for  direct,  and  —  x".20sin  (i 85^.4— -^) 
for  reflection  observations,  as  the  formula;  for  computing  the  corrections  for  flexure  of 
circle  B.  Table  XVIII  gives  — ©".95  sin  (/)  —  68°.9)  for  direct,  and  -{-  i".io  sin 
('^  —  35°-8)  for  reflection  observations,  as  the  formula;  for  computing  the  corrections 
for  flexure  of  telescope  and  curvature  of  level.  After  a  simple  reduction  the  sums  of 
these  formulae  become,  for  direct  observations,  —  o".57  sin  (J  -\-  32°.o),  and  for  reflec- 
tion ones,  —  o".6 1  sin  (z/  -j-  6o°.5),  by  means  of  which  expressions  the  quantities  con- 
tained ill  the  column  "Flexure^'  of  Table  XXII  were  computed. 

The  computation  of  the  correction  for  constant  error  in  the  zenith  point  is  given 
in  Table  XIX.  The  first  column  contains  the  names  of  all  stars  observed,  both 
directly  and  by  reflection,  during  the  years  1871  and  1872.  These  stars  are  divided 
into  two  groups,  one  embracing  those  which  culminated  north,  the  other  those  which 
culminated  south  of  the  zenith.  The  second  column  contains  the  mean  values  of  the 
north  polar  distances  given  by  direct  observations  ;  and  the  third  column,  the  seconds 
of  the  mean  values  of  the  north  polar  distances  given  by  reflection  observations.  The 
small  subscript  figures  indicate  the  number  of  observations  made  on  each  star.  The 
foui-th  column  contains  the  excess  of  the  seconds  in  the  second  column  over  those  in 
the  tliird  column.  The  fifth  column  contains  the  corrections  which  must  be  applied 
to  the  numbers  in  the  fourth  column  to  free  them  from  the  effects  of  eri'ors  of  gradu- 
ation, flexure  of  telescope  and  circle,  and  eiToneous  value  of  zenith  point.^  Each  of 
these  corrections  is  the  sum  of  the  following  quantities  taken  from  Table  XXII, 
namely : 

Division  and  Flexure  Corrections  for  Direct  Observations  —  Division  and 
Flexure  Corrections  for  Reflection  Observation +  o".58 

The  sixth  column  contains  the  sums  of  the  quantities  in  the  fourth  and  fifth  col- 
umns ;  or,  in  other  words,  the  values  of  twice  the  correction  for  constant  error  ui  the 

naed  dnriDg  i8;i  and  1872  were  all  too  si-iiuii 
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zenith  point.  The  seventh  column  contains  the  weights  of  the  values  of  lAZ  given 
in  the  sixth  column.  The  eighth  colttmn  contains  the  values  of  i^JZ.  The  final 
results  are 

From  observations  north  of  the  zenith  -----     AZ  =  +  i"-3i 
From  observations  south  of  the  zenith  -----     AZ  :=  —  o".i4 

Thus  it  appears  that  somewhere  near  the  zenith  this  correction  changes  its  value 
to  the  enormous  amount  of  i".45,  which  cannot  but  be  regarded  as  a  very  suspicious 
circumstance. 


Table  XIX- — Commutation  of  the  Value  of  AZ  from  the  Observations  made  in 
Years  1871  and  1872, 


Observed  Nortli  Polar  Dislancc. 

Name  of  Star. 

D 

-R 

Cotr.  to 
JJ—S 

2  A^ 

Weigin  =/ 

3/A2r 

Direct. 

Reflection. 

e     Ursae  Miooris.     , 

7    45     i6.3S_^ 

16 

26^ 

+ 

+     0.G6 

+     0.78 

4     Draconis    .     . 

II     40      0 

84^ 

59 

81 

03 

0 

93 

I 

96 

0 

72 

I 

41 

79  Draconis    .     , 

16    54    28 

76 

27 

54^ 

22 

I 

04 

2 

26 

25 

2 

82 

P    Cephei  .      .     . 

20       0     ig 

60' 

17 

75, 

S5 

I 

17 

3 

02 

52 

4 

59 

I     Cassiopese .     . 

23      10     46 

94, 

44 

72^ 

22 

1 

40 

3 

62 

76 

2 

75 

9    Camelo  paid  alls 

23      52     51 

30^ 

50 

10^ 

20 

I 

41 

2 

61 

50 

J 

30 

i     Cephei  .      .      . 

24     28     40 

3^j 

38 

30, 

00 

I 

40 

3 

40 

76 

2 

58 

«     Cephei  .      .      . 

27     57     40 

25^ 

39 

^E 

35 

I 

44 

r 

79 

35 

2 

42 

a     CassiopcK.      . 

34     "o     15 

65" 

12 

I5j 

50 

I 

20 

4 

70 

50 

2 

35 

"    Cygni    .      .      . 

45      10     46 

^ii 

45 

'^% 

+ 

81 

+     I 

24 

+      3 

05 

45 

+     4 

42 

SOUTHERN  STARS, 

1!    Andromcdai    .      . 

6!      37     18.52^ 

22.08 

3.S6 

+     1,26 

-      2.30 

1.48 

-     3  ■40 

c     Boods  .      . 

62     22     50 

•je^, 

50 

81 

+ 

0 

15 

I 

26 

+      I 

41 

88 

+     1 

24 

0    Arietis  .      . 

67      8     55 

52^ 

57 

I4j 

- 

I 

6a 

I 

37 

-     0 

25 

90 

-    0 

23 

0    Arielis  .      . 

69     49      24 

'^si 

26 

04^ 

I 

25 

J 

20 

,    0 

05 

94 

0 

10 

a     Pegasi  .      . 

75     29     18 

'%« 

20 

56, 

- 

2 

37 

I 

18 

-   I 

19 

90 

-     I 

07 

y    Pegasi  .      . 

75     32       ! 

5'j, 

I 

03, 

+ 

0 

48 

I 

18 

+    I 

66 

88 

+     I 

46 

E     Delphini     . 

79      S      0 

57j^ 

3 

56^ 

- 

I 

99 

1 

13 

-      0 

86 

85 

_     I 

Co 

r    Aqui!«.      . 

7g    41    57 

49^ 

57 

65' 

0 

J6 

I 

o3 

+   0 

!)2 

90 

+     0 

83 

e     Pegasi  .     . 

ao     42     54 

93^ 

56 

40^ 

I 

47 

0 

95 

-   0 

51 

4g 

-     0 

76 

0    Ononis.     . 

32    37     10 

14^^ 

10 

72^ 

0 

58 

0 

86 

+      0 

28 

0 

33 

+     0 

25 

a    Canis  Minoris 

84    26    47 

37^ 

48 

35j 

0 

93 

0 

7& 

-   0 

22 

0 

QO 

-     0 

20 

Z     Virginis      . 

Eg     S6      7 

78^^ 

8 

87^ 

I 

og 

0 

62 

0 

47 

0 

88 

0 

41 

a    Aquarii.     . 

90    56    44 

43^ 

45 

K 

- 

I 

24 

0 

55 

-      0 

69 

I 

37 

-     0 

95 

0    Orionis.      . 

98     21      9 

•^\ 

9 

i\ 

+ 

" 

26 

4-     0 

23 

+      0 

49 

° 

8g 

+     0 

44 

The  computation  of  the  correction  for  eixor  in  the  assumed  value  of  the  latitude 
is  given  in  Table  XX,  whose  construction  is  so  analogous  to  that  of  Table  XIX,  that 
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it  does  not  require  description.  The  letters  and  symbols  at  the  heads  of  the  columns 
have  the  same  signification  as  in  the  preceding  general  formula.     The  final  result  is 

Correction  to  Assumed  Latitude  =^  —  i".oo 

It  is  absolutely  certain  that  the  assumed  latitude  is  not  in  error  to  any  such  extent 
In  order  to  discover  where  the  difficulty  lies,  we  employ  the  formula  given  on  page 
,  by  means  of  which  we  find 

Latitude  fi'om  Direct  Observations        zz  +  38°  53'  39".n 
Latitude  from  Reflection  Observations  =  +  38'^  53'  ^'^".49 

This,  taken  in  connection  with  the  values  found  above  for  jd2,  renders  it  almost  certain 
tliat  there  is  something  abnormal  in  the  reflection  observations.  As  a  final  test,  Table 
XXI  has  been  prepared. 


Table  XX. — Comptdation  of  the  Value  of  ^^  from  t 
1871  and  1872. 


?  in  the  - 


Name  of  Star. 

Observed  North  Polar  Distance. 

-io-  B 

Z 

ht=/ 

2fA<j, 

Upper  Culraination, 

L,  C. 

2A<I-            vv  L-ig 

7i     UrssMinoris 

I      4    46,35 

i4.27„^ 

+  0.52    -  2 

4« 

-      J.96            3 

go 

-  7.64 

Polaris     .      . 

I     22    41 

70 

17 

87^^ 

-  0 

43               2 

50 

2 

93           5 

II 

14-97 

51  Cephei      .     . 

a    45     41 

16 

19 

58^, 

+  0 

74             2 

61 

I 

S7           3 

36 

6,28 

6     Urss  Minoris 

3    23    37 

2g^ 

22 

5S,g 

-  0 

l&             2 

65 

2 

Bi           3 

99 

ir,2i 

32=CamelDpaTdaUs 

5     53      9 

^14 

51 

^^^ 

4-      I 

66             2 

47 

0 

81           I 

60 

i.30 

e     Ursa>  Minoris 

7    45     16 

38, 

43 

°^s 

-      0 

58             2 

41 

2 

99           I 

29 

3.8& 

I     Draconis  .      . 

a      6    25 

'^°4 

34 

35^ 

^     0 

05                    3 

40 

2 

45           I 

17 

3,87 

12-Year  Ca.t.iS7 

9     55     58 

92^ 

59 

28^ 

-      I 

Bo            2 

23 

4 

03           0 

es 

2,62 

4     Draconis  .     . 

II     40      0 

84^ 

59 

'"a 

+     0 

23                 2 

08 

1 

So           I 

08 

1. 94 

48  Ccpiiei      .     . 

13     44     36 

44 

34 

61 

4-     I 

05                 2 

o3 

I 

03           I 

60 

1.65 

79  Draconis  .      . 

16     55     23 

7\ 

30 

51^ 

-     0 

73             I 

94 

-      2 

67           1 

25 

-     3-34 

50  Cassiopeas     . 

18    la    19 

85^ 

43 

00^ 

+     2 

85             I 

95 

+      0 

90           I 

08 

+     0,97 

6    Draconis  .      . 

33     33     55 

33, 

5 

33^ 

+     0 

ft6             1 

76 

-       I 

10            0 

82 

-     o,go 

0     Cephei      .      . 

32     35     39 

04^ 

tQ 

86^ 

-     I 

10             J 

75 

2 

85           0 

65 

1,85 

i     Cassiopefe      , 

23     10    46 

'^\ 

12 

91, 

-     0 

IS             I 

76 

I 

91       1 

52 

2. go 

5     Ursa;  Minoris 

33     43     50 

'% 

10 

So 

+     0 

99             I 

80 

-      0 

81               ! 

52 

-     1-23 

g    Camelopardalis 

23     52     51 

10 

60^ 

+     I 

90             I 

81 

+      0 

09              0 

50 

+     0.04 

3a  Ursa;  Majons 

34     14     59 

iG^ 

0 

39^ 

-     0 

55             I 

83 

-      2 

38           0 

65 

-     1-55 

I     Cephei      .      . 

24     23     40 

3^4 

19 

^= 

+     0 

35             I 

86 

I 

51               I 

17 

1,77 

a    Draconis  .     . 

35      0    35 

^% 

34 

54, 

+     0 

13             I 

91 

I 

73            0 

80 

1.42 

Groomb  ridge  32, 

1        27     54    20 

87^ 

39 

'^\ 

+     0 

85      -     2 

06 

-       ' 

31 

OS 

-     1. 31 
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Table  XXI. — Comparison  of  the  Standard  Places  of  certain  Stars,  with  their  Places 
'  from  Direct  and  from  Reflection  Ohservations  made  in  the  Years  1871  am,di%'j2. 


Name  of  Star. 

Standard 
Correction  to 
Amer.  Ephem. 

Observed  Correc 
Amer.  Ephcni 

ion  to 
ris. 

C- 

-0. 

Direct. 

Reflection. 

Direct. 

Reflection. 

e  Ursse  Minoris 

-     0.2s 

-    0.17 

- 

0.95 

-    0 

oa 

+ 

0.70 

4  Draconis .      . 

l.cp 

1 

56 

3 

53 

0 

34 

I 

63 

79  Draconis  .      . 

O.Q6 

0 

17 

2 

43 

0 

79 

I 

47 

/?  Cephei      .      . 

o.y3 

0 

88 

3 

91 

-    0 

05 

2 

98 

i  C  as  slopes     . 

-     0,74 

-     0 

gs 

4 

Ci 

+    0 

24 

3 

87 

9  Camelopardalis 

+     0.44 

+     I 

38 

I 

23 

-    0 

94 

I 

67 

I  Cephei      .      . 

-     0.50 

0 

07 

3 

34 

57 

+ 

2 

84 

a  Cephei      .     . 

0.93 

I 

06 

0 

73 

99 

- 

0 

20 

a  CaSSiopeEe      . 

-     0.08 

I 

35 

3 

46 

33 

+ 

3 

33 

a  Cygni .     .      . 

+     0 

09 

~ 

^ 

96 

+    0 

39 

+ 

^ 

48 

a  Andromcdre  . 

+     r.26 

+     0.29 

+ 

2.59 

+    0-97 

1-33 

£  Boofis       .     . 

I05 

0 

S5 

- 

0 

56 

0 

50 

+ 

1 

91 

a  Anetis      .     . 

0.86 

0 

SG 

+ 

0 

81 

0 

30 

0 

05 

a  Ariotis      .      . 

i.gi 

0 

52 

0 

57 

1 

39 

+ 

I 

34 

a  Pcgasi       .      ., 

1.81 

1 

15 

+ 

2 

34 

0 

66 

- 

0 

53 

yPegasi      .      , 

1.46 

0 

8o 

- 

0 

?4 

0 

6f) 

+ 

2 

30 

s  Delphini  .      . 

1.23 

0 

05 

+ 

0 

92 

18 

0 

31 

yAquHa;      .      . 

r.68 

0 

3S 

- 

0 

S6 

33 

2 

24 

E  Pegasi      .      . 

1. 58 

0 

38 

- 

I 

01 

20 

2 

59 

a  Orionis     .      . 

1. 61 

-h     0 

61 

+ 

0 

33 

00 

I 

28 

a  Canis  Minoris 

1.09 

-     0 

34 

- 

0 

12 

43 

1 

21 

f  Virginia   .      . 

1-59 

+     0 

70 

+ 

I 

IS 

0 

89 

+ 

0 

41 

(J  Aquarii      .      . 

j.iy 

0 

65 

+ 

I 

33 

0 

52 

- 

0 

16 

0  Orionis      .     . 

+     1. 13 

+     0 

10 

- 

° 

21 

+     I 

03 

+ 

' 

34 

The  first  column  of  this  table  contains  the  names  of  certain  Nautical  Almanac 
stars,  which  are  the  same  as  those  contained  in  the  corresponding  coliimn  of  Table 
XIX.  The  second  column  contains  the  corrections  which  must  be  applied  to  the 
places  ^ven  for  these  stars  by  the  American  Ephemeris  in  order  ta  rednce  thorn  to 
the  standard  places  given  in  Professor  Newcomb's  catalogue  on  pages  4 :  to  43  of  Ap- 
pendix III,  to  the  Washington  observations  for  1867.  The  third  and  fourth  coliinms 
contain  tlie  corrections  to  the  places  given  in  the  American  Ephemeris,  deduced  respect- 
ively from  the  direct,  and  from  the  reflection  observations,  made  dxmng  the  years  1 8  7 1 
and  1872.  The  latitude  used  in  obtaining  these  corrections  is  that  given  by  the  direct 
observations,  namely  4- 38*^  53'  39".ii.  The  fifth  and  sixth  columns  contain,  for 
direct  and  for  reflection  observations,  the  values  of  the  computed  minus  the  observed 
corrections ;  the  standard  corrections  being  regarded  as  the  computed  ones.  Taking 
the  means  of  the  values  of  C  —  O,  we  have 
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For  northem  stars  observed  directly     -     -     -     C  —  Oiz:  —  o".55 

For  northern  stars  observed  by  reflection  -     -     C  —  Ozz  +  2  .oS 

For  southern  stars  observed  directly     -     -     -     C  —  0  —  +  0.93 

For  southern  stars  observed  by  reflection  -    -    C  —  0  =  4-0.93 

It  thus  appears  that  south  of  the  zenith  the  direct  and  reflection  observations  give 

identical  results,  while  north  of  the  zenith  they  give  results  discordant  to  the  amount 

of  2". 6^.     The  only  possible  inference  is  that  the  reflection  observations  north  of  the 

zenith  were  subject  to  a  large  constant  error.     To  discover  how  that  error  originated 

would  be  most  desirable,  but  thus  far  it  has  baffled  all  our  efforts.      The  suggestion 

has  been  thrown  out  that  the  radiant  heat  ffom  the  persons  of  the  observers  may  have 

produced  some  flexure  of  tho  telescope  tiibe,  but  it  is  scarcely  possible  that  this  source 

of  error  could  have  been  sensible.     The  reflection  observations  were  made  with  even 

greater  care  than  the  direct  ones,  and  there  was  no  difference  in  the  mode  of  working 

on  the  two  sides  of  the  zenith.     Under  these  circumstances  it  has  been  thought  best 

to  reject  all  the  reflection  observations  made  during  the  two  years  in  question. 

Collecting  our  results  ;  if  the  reflection  observations  had  been  retained,  the  total 
systematic  correction 'to  be  applied  to  a  north  polar  distance  observed  during  tbe  years 
1 871  and  1872  would  have  been 

For  objects  north  of  the  zenith : 
Observed  directly  -     -     Div.  Cor.  —  o".57  sin  (-^  +  32. °o)  +o".29—  i".3i  -1-  r".oo 
Observed  by  reflection     Div.  Cor.  —  o".6i  sin  (z/  -f-  60°. 5)  —  o".29  -j-  i"-3i  +  i".oo 

For  objects  south  of  the  zenith; 
Observed  directly  -    -     Div.  Cor.  —  o".57  sin  (^-i-32°.o)  -|-o".29  +  o".i4-|-  i".oo 
Observed  by  reflection      Div.  Cor.  — o".6i  sin  (z/ +  6o°.5)  —  o".29  —  o".i4  +  i".oo 

Rejecting  the  reflection  observations,  ^Z  disappears,  and  ^g>  becomes  +  o",3 1  in- 
stead of  —  I  ".00.  Making  these  changes  in  the  formula  just  given,  we  obtain  as  the 
final  value  of  the  total  systematic  correction  to  be  applied  to  any  north  polar  distance 
observed  directly  during  the  years  1871  and  1872 

Division  Correction  —  o".57  sin  (^-f  32'^.o)  -|-  ©".29  —  ©".31 
The  numerical  values  of  this  expression  are  given  in  Table  XXII  to  the  argu- 
ment north  polar  distance.  As  the  total  corrections  are  made  up  of  thi-ee  very  differ- 
ent classes  of  quantities,  it  has  been  thought  best  to  tabulate  the  individual  components 
as  well  as  their,  sums.  Accordingly,  the  column  ^^ Division  Correction''''  contains  the 
corrections  for  errors  in  the  division  of  circle  B.  The  column  "  Flexv/re  "  contains  the 
sums  of  the  corrections  for  flexure  of  circle  B,  flexure  of  telescope,  effect  of  gravity 
on  the  movable  parts  of  the  zenith-distance  micrometer,  and,  in  the  case  of  reflection 
observations,  curvature  of  a  level  surface.  The  colmnn  "Latitude,  Zenith  Point,  i£c.,'" 
contains  the  sums  of  the  corrections  for  error  in  the  assumed  value  of  the  latitude, 
and  erroneous  constant  used  in  computing  the  zenith-point  corrections  from  the  nadir 
observations.  Finally,  the  column  "  Total"  contains  the  sums  of  the  quantities  in  the 
three  preceding  columns,  and  those  sums  are  the  corrections  to  the  observed  north 
polar  distances  given  on  the  lines  "Div.,  Flex.,  etc.,"  on  pages  215  to  231.  Table 
XXII  also  gives  the  division  and  flexure  corrections  for  tliose  stars  which  were  ob- 
served by  reflection,  but  no  use  has  been  made  of  them. 
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Table  XXII. — SystemaUc  Corrections  to  he  affiled  to  the  Reduced  North  Polar  Distances 
of  Objects  observed  in  the  Years  iZji—ya. 

DIRECT  OBSERVATIONS. 




Latitude, 

cS™r..  '■" 

Lalit 

jde. 

N.P.D. 

Division   p,^^ 
Correction, 

re. 

Zenith  Point, 

Total. 

N.P.D. 

Zenith 
&c 

Point,   Total. 

° 

+  0.09    -  0 

30 

-„ 

02 

-  0.23 

40 

+  0.45  -  0 

54 

-  0 

03    -oil 

I 

+  0 

03 

31 

02 

30 

41 

44 

54 

02 

12 

3 

-  0 

06 

32 
33 

02 

40 

47 

42 

43 

41 

38 

55 
55 

02 

16 
19 

4 

13 

34 

02 

40 

44 

36 

55 

02 

21 

5 

_  0 

03    ~  0 

34 

-  0 

02 

-  0 

44 

45 

+  0 

36    -0 

S6 

-  0 

02    -  0 

22 

6 
7 

-0 

: 

33 
36 
37 

"5 

39 
38 
39 

47 
43 

40 

5& 
56 

56 

:: 

18 

9 

00 

37 

03 

39 

49 

44 

56 

03 

14 

13 

14 

+  0 

05  -  0 

13 

38 
39 
40 
40 
4i 

z 

3S 
30 
30 
30 
30 

50 
61 
52 

53 

+  0 

31 

tS 
18 

56 

57 
57 
57 

57 

z 

35 
41 
41 

'5 

i6 
'7 
t8 
19 

14    -  0 

15 

16 

17 

19 

42 
43 

02 

29 
29 
29 
27 

5fi 
57 
53 
59 

+  0 

27 
27 
26 
26 

67 

57 
57 
57 
57 

„. 

37 
32 

32 
33 

33 

20 

+  0 

26 

46 
46 

—  0 

02 

-0 

27 
26 

60 
(.2 

+  0 

29 
29 

57 
57 

57 

—  0 

02      —  0 

32 
30 
30 

23 

eS 

47 

02 

2! 

63 

29 

57 

02 

30 

24 

27 

47 

02 

22 

64 

35 

57 

02 

24 

as 

+  0 

25    -  0 

48 

-  0 

02 

-  0 

25 

C5 

+  0 

43    -  0 

57 

_  0 

02     -  0 

16 

26 

22 

48 

02 

23 

66 

51 

56 

02 

07 

27 

32 

49 

02 

29 

67 

56 

56 

02 

02 

2S 

22 

49 

02 

29 

68 

57 

56 

02 

or 

21} 

22 

50 

02 

30 

69 

57 

56 

02 

01 

30 

+  0 

23    -  0 

50 

-  0 

02 

-  0 

29 

70 

+  0 

43    -  0 

56 

-  0 

02      -  0 

i5 

31 

24 

51 

02 

29 

71 

43 

56 

02 

10 

32 

25 

51 

02 

23 

72 

49 

55 

02 

OS 

33 

27 

53 

02 

27 

73 

52 

55 

02 

05 

34 

28 

52 

02 

26 

74 

53 

55 

02 

04 

35 

-h  0 

31     -  0 

52 

-.  0 

02 

-  0 

23 

7S 

+  0 

50    -  0 

54 

-0 

02     -  0 

06 

36 

35 

53 

02 

20 

76 

46 

54 

02 

ro 

37 

40 

53 

02 

15 

77 

44 

54 

02 

12 

38 

45 

54 

02 

IJ 

78 

42 

54 

02 

14 

39 

.46 

54 

02 

.0 

79 

40 

53 

02 

15 
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TRANSIT    CIRCLE. 

Table  XXII. — Systematic  Corrections,  c^c. — Continued, 

DIRECT  OBSERVATIONS. 


Latitude, 

Division 
Correction. 

Latitude, 

N.P.D. 

Correclion. 

Flexure. 

Zcnitli  Point 

Total. 

N.P.D 

Flexure. 

Zenith  Point 

Total. 

80 

+  0.35 

-  0.53- 

-  0  03 

—  0  20 

120 

+  0.23 

-  0.27 

-  0  02 

-  0.06 

Si 

23 

53 

02 

27 

121 

24 

26 

02 

-  0 

04 

82 
83 

24 

52 
52 

02 

30 
32 

123 

25 

25 
24 

02 

+  0 

02 

84 

19 

51 

02 

34 

124 

23 

23 

02 

03 

85 

+  0 

15 

-  0 

51 

-  0 

02 

-  0 

38 

125 

+  0 

31 

-  0 

22 

-  0 

03 

+  0 

07 

86 

II 

50 

02 

41 

126 

35 

31 

02 

12 

87 

12 

50 

02 

40 

127 

40 

20 

02 

18  \ 

89 

15 
14 

-19 
49 

02 

36 
37 

128 
129 
130 

4& 

19 

r8 

E 

23 

25 

25 

90 

+  0 

09 

-  0 

48 

-  0 

02 

-  0 

41 

9' 

+  0 

03 

43 

02 

47 

92 

-  0 

05 

47 

03 

55 

330 

+  0 

27 

-  0 

02 

-  0 

02 

+  0.23 

93 

!' 

47 
46 

02 
02 

61 

331 
332 

29 
29 

03 

02 

24 

23 

94 

13 

333 

29 

05 

02 

32 

55 

-  0 

08 

-  0 

46 

-  0 

03 

-  0 

5fi 

334 

35 

06 

02 

27 

96 

-  0 

02 

45 

02 

49 

335 

+  0 

43 

-  0 

07 

-  0 

02 

+  0 

34 

97 

00 

44 

02 

46 

336 

51 

08 

02 

41 

93 

00 

44 

02 

46 

337 

56 

09 

03 

45 

99 

00 

43 

02 

45 

338 

57 

10 

02 

45 

roo 

+  0 

05 

-  0 

42 

-  0 

02 

-  0 

39 

339 

57 

rr 

02 

44 

lOI 

!, 

42 

02 

33 

340 

+  0 

53 

-  0 

12 

-  0 

02 

+  0 

38 

102 

12 

41 

02 

31 

341 

48 

13 

02 

33 

103 
104 

13 

40 
40 

z 

30 
29 

342 
343 
344 

49 
52 
53 

14 
15 
16 

I 

33 
35 
35 

105 
106 
107 

+  0 

14 
IS 

39 

38 
37 

l 

27 

25 

23 

345 

346 

+  0 

50 
46 

-.  0 

J7 
19 

02 

+  0 

31 
26 
23 

io3 

17 

37 

02 

22 

348 

42 

20 

02 

20 

109 

19 

36 

02 

'9 

349 

40 

20 

02 

18 

no 

+  0 

20 

-0 

35 

34 
34 

—  0 

02 

—  0 

17 

350 
351 
352 

+  a 

35 

23 

24 

—  0 

33 

"° 

E 

+  0 
+  0 

E 

113 
114 

28 

27 

33 

07 
07 

353 
354 

19 

24 
25 

z 

08 

"5 
116 

+  0 

35 

-0 

31 

-0 

0. 

-0 

08 

355 
356 

+   0 

15 

-  0 

26 

27 

-  0 

02 

-  0 

13 

iS 

357 

28 

"7 
118 

23 

29 

02 

09 

3S8 
359 

IS 
14 

28 

29 

02 

'5  1 
17 

119 

\ 

22 

28 

02 

08 

360 

09 

30 

02 

23 
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Table  XXII. — Systematic  Corrections,  Sc. — Continuod. 

REFLECTION  OBSERVATIONS. 


Division 

Lalitiidc, 

Name  of  Star. 

Flexure. 

Zenith  Point, 
&c. 

Total. 

a    AndromedLe      .      . 

-~     0.52 

" 

y    Pegasi     .... 

.22 

.42 

a     Cassiope»    .      .      , 

.25 

.61 

,3     Arietis     .... 

.26 

-47 

a     Arielis    .... 

-3^ 

-4S 

i    Cassiopcffi   .      .      . 

-      0.40 

-     o.Ci 

9    Camel  opardal  is      . 

-       .42 

.61 

(3    Orioois   .... 

+       .13 

.22 

a     Ononis   .... 

-       .20 

-37 

a     Canis  Minoris  .     . 

-       .17 

■35 

4     Draconis       .      .      . 

-     0.05 

-     o.sS 

f    Virginis.      .      .      . 

-         ,12 

.30 

e    Bootis     .... 

-     .45 

■51 

£     UrsEE  Minoris  .      . 

+      .11 

.56 

y     AquiltE    .... 

-       -27 

-39 

e     DGlpliini       .      .      . 

-     0.28 

-     0.40 

a     Cygni      .... 

.27 

■  ii 

B.    Cephei    .... 

-52 

.Gi 

^     Cephei     .... 

.24 

,60 

£     Pegasi     .... 

.24 

-;a 

79    Draconis      .      .      . 

-    0.14 

-   0.39 

a     Aquarii   .... 

.13 

-30 

I    Cephci    .... 

■43 

-61 

a    Pegasi     .... 

.22 

.^4 

The  assumed  value  of  the  latitude  being  +  38°  53'  38".8,  the  final  value  given 
bj  any  year's  work  is  +  38"^  53'  38", 80  +  ^qy.  But  the  observed  north  polar  distances 
employed  in  computing  J<p  had  previously  been  corrected  for  constant  error  in  the 
zenith  point.  Hence,  if  it  is  desired  to  separate  the  results  of  the  direct  observations 
from  those  of  the  reflection  ones,  we  have 

Latitude  from  Direct  Observations,      -     -     —  +  38°  53'  2,^".?,o-\- Jq>-\-JZ 

Latitude  from  Reflection  Observations      -     =  +  38°  53'  38".8o  + -i/ip  —  ^Z 

in  which  the  value  of  z/Z  is  that  given  by  stars  culminating  north  of  the  zenith,  such 

being  the  position  of  those  used  in  computing  ^<p.     By  means  of  these  expressions, 

the  following  table  has  been  computed  : 
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Table  XXIII. — Latitude  of  the  Transit  Circle  as  given  respectively  hy  the  Direct  and 
Reflection  Observations  made  during  each  Year  that  tJie  Instrument  has  been  in  use. 


Lalitude  from 

Latitude  from 

Mean. 

Direct  Observations. 

Reflection  Observations. 

IB66 

+  38    53    38.73 

+  38     53     37-67 

38.20 

1867 

39.16 

37-48 

38.33 

lS68 

33,69 

37-73 

38.21 

1869 

38.62 

38.90 

3S.76 

1370 

38.71 

3g-57 

39-14 

18711 
1872* 

39-11 

36.49 

37.80 

It  thus  appears  that  while  the  values  given  by  the  direct  observations  are  quite 
uniform,  those  given  by  tlie  reflection  ones  vary  greatly ;  and  this  of  coarse  tends  to 
throw  suspicion  upon  tho  latter  class  of  observations,  and  also  upon  the  latitudes 
derived  £pom  them.  However,  the  concluded  values  of  the  north  polar  distances  have 
always  been  reduced  to  what  they  would  have  been  if  measured  from  a  visible  pole, 
and  consequently  they  are  independent  of  any  error  in  the  latitude. 

It  may  also  be  remarked  that  had  the  reflection  observations  been  entirely  rejected, 
there  would  have  been  no  systematic  differences  between  the  polar  distances  of  northern 
objects  then  deduced  and  those  actually  concluded,  while  the  actually  concluded  polar 
distances  of  southern  objects  would  have  been  changed  by  the  quantity 

J  _  ^z  given  by  Northern  Stars  +  ^Z  given  by  Southern  Stars } 
the  numerical  values  of  which  for  each  year  are  as  follows  : 


-0.47 
—  0.60 
--0.68 
~o.!8 
+  0.31 

0.00 


The  application  of  these  corrections  to  the  concluded  north  polar  distances  of 
objects  culminating  south  of  the  zenith  will  reduce  them  to  values  not  differing  system- 
aticaWy  from  those  which  would  have  been  obtained  fi'om  the  direct  observations  alone. 


EIGHT   ASCENSIONS,    KOETU   POLAE   DISTANCES,    AND    SEMI-DIAMETERS    OF    THE    SUN,    MOON, 
■     AND    PLANETS,     DEDUCED    FROM     OBSERVATIONS    WITH      THE      TRANSIT    CIRCLE,     AND 
COMPABED    WITH    THE    TABLES. 

These  results  are  given  on  pages  291  to  299,  and  requh-e  very  little  explanation. 
When  botli  limbs  of  an  object  presenting  a  fully  illuminated  dist  have  been 
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observed,  the  light  ascension  of  its  center  is  the  mean  of  the  values  given  for  the  two 
limbs  in  that  column  of  the  observations  which  is  headed  ^^ Apparent  Bight  Ascension." 
When  only  one  limb  has  been  observed,  and  that  was  fully  illuminated,  the  right 
ascension  of  the  center  is  derived  from  that  of  the  limb  by  appl3dng  to  it  the  sidereal 
time  of  the  semi-diameter  passing  the  meridian,  as  given  in  the  column  "  MisceUan'iiS 
Corrections'' 

If  one  of  the  limbs  observed  was  defective,  the  observed  difference  of  right 
ascension  of  limbs  is  multiplied  by  the  computed  ratio  of  this  difference  to  the  true 
semi-diameter,  and  tlie  observed  semi-diameter  tlius  deduced  is  applied  to  the  right 
ascension  of  the  full  limb  to  obtain  that  of  the  center.  The  formulse  employed  are 
as  follows :    Let 

i  =:  elongation  of  eartli  and  sun  as  scon  from  planet ; 
b  ^  cos  i ; 
d,  d'  =  declinations  of  planet  and  sun  ; 

A  =  difference  of  right  ascensions  of  planet  and  sun ; 
0  =  angle  which  the  line  of  cusps  makes  with  the  meridian ; 
/,f=:  factors  by  which  measured  horizontal  and  vertical  diameters  must  be  multiplied 
to  obtain  true  semi-diameters. 
Then,  to  find  /  we  have 

,       n       cos  S  tan  6'       sin  S 

tan  0  ^  —  —  ,-  — . - 

sin  A  tan  A 

When  the  planet  is  gibbous 

ff  —  cos  9  ^  ¥  +  tan^  0  =.  cos  0"     when  sin  0"  =  cos  6  sin  i 
(/  =  sin  5  ^  V  -|-  cot^  9  —  cos  &      when  sin  9'  r=  sin  d  sin  i 

When  the  illuminated  disk  is  a  crescent, 

g  =cosO;       f  —  .^— 
i+i/ 

^'rzisin  9;     f  zz  ^  _|    , 

When  the  center  of  light  of  Mercury  lias  been  observed,  the  reduction  to  the 
center  of  the  planet  is  denoted  by  £,  and  its  value  is  obtained  from  the  empirical 
formulse 

„^('-'')(5  +  i') 

12 

In  E.  A.   -     -     -     -     -     -     -     s-^  semi-diam.  X  ^  cos  9 

In  N.  P.  D.    -     -     -     -     -     -     £  =  semi-diam.  X  ^  sin  9 

The  north  polar  distances  are  reduced  from  the  part  actually  observed  to  the 
center  in  the  same  way  as  the  right  ascensions,  and  by  the  formulae  and  numbers  just 
given,  but  the  following  further  corrections  are  appHed  to  them  : 

1.  The  parallax  in  altitude  foitnd  at  the  foot  of  the  pages  of  observations. 

2.  Tiie  corrections  for  division,  flexure,  and  latitude,  taken  from  Table  XXII. 
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A  discussion  of  all  the  semi-diameters  of  the  sun  measured  during  the  year  1872 
gave  the  following  results  for  personality.  However,  it  should  be  remarked  that  in 
the  case  of  Harkness  the  result  depends  upon  a  single  observation  only. 

Table  XXIV. — Corrections  which  mmt  be  applied  to  the  Semi-diameters  of  the  Sun  given 
in  the  American  Sphemeris  in  order  to  reduce  them  to  the  Semi-diameters  actua, 
from  the  Mean  of  all  the  Measures  made  hy  each  Observer  in  the  Tear  1872. 


Observer. 

Sidereal  Time 

of  Semi-diamefer 

passing  ihc  Mevidinn 

Vertical 
SemUdiameter. 

Harkness   .    .   . 
Easlman.   .    .    . 

Frisby 

Stone 

-  0,03 

-  3-3 

Whenever  only  one  limb  of  the  sun  was  observed,  the  quantity  contained  in  that 
column  of  the  observations  headed  '' Miscellan^m  Corrections"  is  the  semi-diameter 
given  in  the  American  Ephemeris  corrected  by  means  of  the  above  table. 

As  the  places  of  the  moon  for  the  time  of  its  transit  at  Washington  are  not  given, 
either  in  the  American  Ephemeris  or  in  the  EngHsh  Nautical  Almanac,  they  are  com- 
puted from  each  of  these  works  in  the  following  manner :  The  observed  right  ascension 
of  the  center,  considered  as  sidereal  time,  is  reduced  to  Washington  mean  time;  or  in  case 
the  polar  distance  only  is  observed,  the  Washington  mean  time  of  transit  of  center  is 
taken  at  once  from  the  "Moon  CuMinaiions"  of  tlie  American  Ephemeris.  Increasing 
the  quantity  thus  found  by  ^^  8°^  1 2^  converts  it  into  Greenwich  mean  time,  with  which 
as  an  argument,  the  tabular  place  is  interpolated  from  the  hourly  ephemeris  for  Green- 
wich. The  places  thus  found  from  the  American  Ephemeris  and  from  the  English 
Nautical  Almanac  are  respectively  those  of  Peirce's  and  Hansen's  tables. 

In  the  case  of  the  major  planets,  the  numbers  in  the  columns  "Corr'n  to  Am.  Eph." 
are  obtained  by  subtracting  from  each  observed  position,  or  semi-diameter,  the  corre- 
sponding position,  or  semi-diameter,  given  in  the  American  Ephemeris  for  the  instant 
of  transit  at  Washington. 

The  places  of  Venus,  according  to  Le  Verrier's  tables,  are  obtained  by  applying 
to  the  positions  given  in  the  American  Ephemeris  for  the  time  of  transit  at  Washington, 
the  differences  between  the  positions  for  Greenwich  noon,  given  respectively  in  that 
Ephemeris  and  in  the  English  Nautical  Almanac.  As  a  check,  a  place  is  occasionally 
interpolated  directly  from  the  latter  work. 

The  observed  positions  of  the  minor  planets  are  compared  with  the  ephemerides 
of  the  Beriin  Jahrbuch,  For  that  purpose  the  observed  time  of  transit  is  converted 
into  Washington  mean  time,  and  then  increased  by  6''  i'".8,  wliich  reduces  it  to  Berlin 
mean  time.  Erom  tliis  is  subtracted  the  "aberration  time,"  —  [0.9148]  ^,  usually 
given  in  the  Ephemeris,  and  the  result  is  the  Berlin  mean  time  at  which  the  light  left 
the  planet.  The  position  of  the  planet  for  this  instant  is  interpolated  from  the  ephem- 
eris in  the  Jahrbuch  and  compared  with  the  observed  place. 
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Taule  a. — Absolute  Determinations  of  the  CoUimation  Constant  of  the  Transit  Circle, 
made  in  the  Year  1872. 


Date. 

M 

M' 

M^-  M' 

0.512 

X 

M+M' 

■-. 

^ 

+  0,0047 

^" 

1872. 
January 

4 

-  0.308 

+  0.274 

-  0.034 

-  0,017 

-  0,04s 

42°  0 

+  0.168 

+  0.123 

19 

426 

■    -405 

021 

01. 

.039 

36 

5 

.146 

,107 

February 

6 

386 

+   0.342 

-0 

044 

023 

-  0.051 

43 

5 

+  0,174 

+  0,123 

,0 

2^6 

.263 

033 

017 

.o^S 

44 

« 

.176 

■'31 

filarch 

., 

-0 

314 
372 

+  0.268 
.407 

+  0 

046 
035 

+  0 

024 

-  0.032 

39 

27 

5 
5 

+  0,158 

+  0,106 

April 

2 

-  0 

378 

+  0.204 

-  0 

174 

-  0 

089 

-  0.117 

59 

0 

+  0.236 

+  0.119 

19 

390 

-343 

047 

" 

024 

.052 

53 

'' 

.212 

.160 

May 

6 

-  0 

364 

+  0.221 

143 

073 

-    O.IOI 

67 

5 

4-  0,270 

+  0,169 

18 

383 

,277 

106 

0 

OS4 

.oSs 

67 

0 

.268 

.t86 

31 

393 

.233 

155 

° 

079 

.107 

72 

■> 

.288 

.181 

June 

8 

-  0 

318 

+  0.09a 

-  0 

220 

-  0 

113 

-  0.141 

86 

0 

+  0.344 

+  0,203 

24 

277 

.084 

193 

° 

099 

.127 

77 

5 

..310 

.1S3 

J"iy 

8 

-0 

344 

+  o.oao 

-  0 

264 

-0 

135 

-  0.163 

78 

0 

+  0.312 

+  o,i4g 

24 

3&2 

.048 

314 

0 

161 

.189 

79 

0 

.316 

.127 

31 

366 

+    .114 

252 

° 

129 

■  157 

78 

° 

.312 

.155 

August 

20 

-  0 

212 

-  0.102 

-  0 

314 

-  0 

161 

-  0.189 

85 

0 

+  0,340 

+  0.151 

=9 

352 

+   O.I25 

227 

"^ 

116 

.144 

72 

5 

,2go 

.146 

October 

24 

-0 

294 

359 

+  o.O()7 
.236 

-0 

197 

-0 

063 

.091 

7' 

53 

5 

+  0.284 

+  o,rs5 
,13' 

November   9 

-0 

339 

+  0.253 

-0 

08S 

-0 

044 

-  0,072 

52 

- 

+  0,208 

+  0.136 

Dec^bc 

, 

195 

+  0.175 

021 

on 

-  0.039 

44 

5 

+  0.178 

+  0.139 

Jmu'?"' 

4 

-0 

240 

+  0.J56 

-0 

08, 

-0 

043 

~  0.071 

44 

5 

4-  0,178 

+  0.107 
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Table  B. — Adopted   Values  of  the  CoUimation,  Level,   and  Azimuth  Constants  of  : 
Transit  Circle  in  the  Tear  1872. 

Note. — An  *  mdioales  that  the  constant  to  which  it  is  attached  is  an  interpciiated  value. 


Date. 

' 

^ 

i 

Date. 

^ 

^ 

* 

1872. 

g 

1872. 

E. 

s.       s 

January 

2.0 

43 

-  0.06 

+  0 

17  +  0 

30 

February   25.6 

34 

-  0,02 

-  D.61   -  I 

50 

5 
5 

5 

43 
36 

03 

15 

28 

26 

26 

5 

40 
34 

04 

60     I 

57     I 

59 
59 

9 

0 

41 

05 

2g   -  0 

31 

37 

0 

44 

06 

55*     I 

53 

9 

3 

33 

02 

38 

31 

27 

3' 

01 

S2      I 

53 

13 

3 

36 
53 
44 
51 

03 

06 
09 

+  0 

19   -  0 

31 
24 

32 

33 

55* 

March     i 

S 
5 
6 

» 

38 
24 

+  0 

04 

59   -  0 

55 
56 
58* 

63 

54 
54 

16 

2 

33 

-  0 

02 

og     0 

gf 

C 

25 

+  0 

02 

6r 

54 

17 

4 

27 

+  0 

or 

+  0 

03   -  I 

12 

12 

33 

-  0 

02 

-  0 

65   -  0 

71 

20 

0 

43 

-  0 

o3 

04     I 

00 

16 

0 

34 

02 

60 

73 

: 

5 

5 

38 
35 

-0 
+  0 

04 
03 

03 

07     I 
05      I 
17     I 

OS 

16 

!3 

19 

3 

33 
39 

33 

-  0 

04 
04 

68 

52 

65 

72 
63 
83 

0 

30 

+  0 

00 

+  0 

t6   -  I 

36 

20 

3 

21 

+  0 

03 

-  0 

64   -  0 

73 

5 

23 

02 

'5      I 

2fi 

2i 

30 

00 

58 

73 

0 

30 

00 

13     I 

33 

21 

30 

00 

66 

73 

5 

21 

03 

16     I 

33 

24 

35 

-  0 

03 

63 

66 

0 

24 

02 

05     I 

33 

27 

41 

05 

-  0 

09     ) 

00 

6 

12 

+  0 

o" 

+  0 

i5     1 

33 

52 

28 

60 
51 

-0 

09 

+  0 

03   -  0 

63 
63 

February 

I 

14 
35 

+  0 

06 

4-  0 

r3     I 
16     I 

53 
56* 

25 
Eg 
31 

58 
42 

05 

og     0 

77 
89 

8 

32 

-  0 

01 

+  0 

04   -  I 

6S 

April      I 

40 

-  0 

04 

+  0 

99 

4 

41 
41 

05 
05 

4-  0 

04     I 

30 
62 

2 

8 

33 
56 

04 

-  0 

or 

99 
84 

0 

32 

-  0 

01 

+  0 

12       I 

5fi 

2 

3 

52 

09 

09 

84 

4 

23 

00 

12     I 

5(> 

4 

0 

Sr 

08 

-  0 

01 

97 

0 

29 

00 

+  0 

26   -  I 

59 

4 

5 

36 

03 

+  0 

02   -  0 

97 

4 

15 
S3 

+  0 
+  0 

06 

+  0 

44     I 

59 

53« 

5 

5 

4 

53 
44 

09 
05 

+■  0 

02     I 

09 
og 

3 
4 

36 
31 

-  0 

03 

47  I 

48  I 

56* 
50 

(O 

° 

63 
53 

og 

+  0 

18   4-0 
14 

06 
06 

4 

3g 

-  0 

04 

_  0 

50   ~  I 

&5 

ti 

0 

65 

-  0 

ri 

+  0 

14*   +  0 

36 

4 

42 

05 

56     I 

47 

II 

S 

56 

08 

14 

36 

0 

3& 

-  0 

03 

57      I 

48 

i3 

3 

59 

08 

13 

65 

4 

29 

00 

57     I 

18 

14 

2 

69 

12 

25 

S3 

23 

4 

35 

-  0 

02 

56     1 

-19 

Id 

" 

4<-i 

.2 

20« 

04« 
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Table  B. — Adopted  Values  of  Collimation,  de. — CoiitinriGd. 


Dale. 

- 

^ 

• 

Dale. 

^ 

^ 

6 

, 

1372. 

s. 

s. 

s. 

1872. 

s. 

S. 

g 

April 

i6 

4 

42 

00 

+  0 

18 

+  0 

04* 

May             27.9 

69 

-  0 

10 

+    0.07 

-  0.97 

17 

0 

51 

-    0 

04 

12 

-  0 

10 

28 

7 

55 

04 

J7 

0 

97 

17 

3 

49 

03 

08 

10 

30 

4 

64 

08 

07 

I 

10 

19 

^ 

51 
^6 

03 
05 

07 

32 

30 
31 

8 

64 

08 

06 
05 

0 

96 

23 

5 
4 

60 

:: 

-0 

05 

+  0 

03 

23 

33 
33 
50 

31 
31 
31 

Jun.               4 

8 
9 

62 
67 
76 
63 

05 
07 
10 
05 

+    0 

09 
og 

"; 

96 

23 

9 

GQ 

09 

07* 

51 

6 

4 

72 

09 

10 

0 

86 

24 

4 

59 

-    0 

06 

+  0 

03 

-  0 

51 

S 

4 

73 

-  0 

II 

+    0 

13 

-  0 

3o 

25 

0 

78 

13 

02 

3(5 

TO 

4 

69 

08 

14 

36 

25 

5 

66 

09 

05 

36 

II 

0 

35 

14 

25 

82 

29 

4 

60 

06 

og 

33 

IJ 

5 

70 

08 

iS 

82 

29 

8 

4S 

01 

13 

38 

12 

0 

15 

17 

68 

30 

0 

66 

-  0 

o3 

+  0 

10 

-  0 

47 

12 

3 

E3 

-  0 

13 

4-  0 

22 

-  0 

68 

30 

4 

58 

05 

IO« 

47 

13 

0 

86 

14 

i; 

74 

May 

3 

] 

76 
56 
60 

05 
06 

03 

04 

60 
60 

59 

13 
17 

4 

5 

78 
70 

09 
15 

24 
19 

: 

74 
08 
06 

4 

0 

58 

-  0 

05 

+  0 

04 

-  0 

63 

18 

5 

72 

-  0 

10 

+  0 

19 

_  I 

06 

4 

4 

49 

02 

34 

68 

19 

3 

74 

10 

15 

06 

6 
7 
7 

4 

63 
79 
78 

14 
13 

og 

65 
59 
59 

26 
26 

4 

8 

87 
81 
72 

14 

17 
17 

'" 

47 

'8 

a 
9 

S 

85 

73 

—  0 

iQ 

+  0 

") 

-0 

53 
53 
43 

27 
27 

28 

3 

33 
go 
92 

~  0 

17 
'9 

+  0 

17 
23 

—  0 

54 

54 
26 

10 

5 

74 
84 

16 

08 
03 

40 
60 

30 

4 
9 

78 

14 
13 

27 

26 
29 

13 

4 

64 

-    0 

OS 

+  0 

13 

-  0 

43 

July 

4 

82 

-  0 

16 

+  0 

28 

-  0 

29 

T4 
14 
r4 
16 

3 

5 
4 

71 
6g 
60 

S8 

06 
05 

+  0 

03 
07 

70 
70 
70 
59 

5 

9 
0 

96 

83 
96 

38 

23 

17 
23 

25 
24 

30 
30 
30 

45 

19 

4 

70 
80 

f)0 

14 
o3 

+  0 
+  0 

19 
09 

83 
79 
79 

73 

5 
5 
5 
6 

9 

4 

8S 
77 
90 

19 
16 

+  0 

23 

16 
19 

45 
45 

50* 
50* 

23 

0 

76 

13 

00 

81 
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Table  K.' — Observations  of  the  Nadir-Pointy  together  with  the  Mesulting  ZeiiUh-:Point  Cor- 
rections of  the  Transit  Circle,  in  the  Year  1872. 


Side 

nDay 

nd 

0 

Readings  of  Mi 

i^scQpeMic 

0.0,0.. 

Tele 

cope 

ZeiiiOi-Point 

V. 

V 

VII. 

vni. 

Micromi:tor, 

Cor  roc  lion. 

1872. 
Jan. 

d. 

5 

h. 

F. 

10       o.g 

29 

4         28''7 

0-6 

36.720 

179  55  59-90 

0    047.53 

S 

7 

2 

F. 

I 

7 

0 

S           0.1 

29 

9 

3& 

655 

56    0 

55 

47 

88 

9 

0 

F. 

5 

3 

2 

I           3-9 

4 

9 

36 

207 

4 

05 

51 

28 

9 

4 

0 

F. 

2 

0 

29 

5         2g.S 

I 

5 

36 

425 

0 

70 

51 

38 

10 

3 

0 

S. 

' 

5 

^ 

7           0.8 

I 

4 

36 

395 

I 

60 

50 

83 

16 
17 

5 
6 

9 

E. 
E. 
E. 
F. 
S. 

E. 

7 

3 

9 

5 

26 
6 

9           8.6 

5  10-5 
0           6.2 
7           8.S 

6  27.5 
2             5.4 

8 

5 

7 

6 
9 

35 
35 
35 
35 
3(' 

35 

S03 

955 
708 
43& 

672 

3 
9 
& 

5&    9 

55  58 

56  6 

80 
95 

2S 

35 

50 

53 
53 

58 
19 

71 
46 

75 

z 

5 
17 

5 
5 

F. 
S. 
S. 

s. 

7 
3 
17 

14 

I 

3 

4            3-8 
7             0.9 

15 

9 

3fi 
36 

35 
35 

308 
298 

J5 

56    12 

58 
78 
78 
40 

52 
52 
53 
53 

52 

24 

S 

3 

E. 

10      I 

0 

28 

2           29.9 

29 

S 

3f> 

330 

55  59 

72 

S3 

72 

25 

20 

8 

F. 

9     =9 

8 

35 

4          25.0 

39 

I 

36 

493 

57 

32 

53 

61 

25 

8 

8 

F. 

10      I 

9 

27 

2            33.1 

0 

4 

36 

283 

55  59 

40 

54 

^G 

26 

2fl 

2y 

19 
23 

5 
3 

S. 
S. 

F. 

9 

9 

5 
6 

9 

7 

5 

0              7.0 

5           9-0 

0       f..e 

9 

4 
5 

5 

35 

35 

35 

725 

677 

56    8 
9 
6 

98 

30 

53 
54 

75 
17 

07 

30 

2 

S. 

13 

9 

9 

0      II. 2 

II 

4 

35 

549 

56  II 

12 

54 

32 

31 

II 

4 

Ha. 

0 

0 

25 

5      37.7 

27 

3 

36 

360 

55  57 

75 

55 

23 

Feb. 

5 
5 

16 
6 

5 
5 
4 

E, 
E, 

F. 

E. 
E. 

7 

3 

7 

3 
3 

5  1.3 

4           4-6 

6  6.0 

4           5-d 

5 

9 

8 

5 
3 

3<i 

35 

35 
36 

153 

854 

307 
950 

56     I 
5 

6 

3 
5 

90 

35 

40 

54 
55 

55 
53 
52 

40 

41 

95 

7 

5 

0 

S. 
S. 

G 

7 

0 

0            5-4 

6 

4 

35 
3& 

055 

5 
56      2 

62 

54 
55 

40 
67 

14 
19 

8 
5 

5 
9 

5 

5 
3 

F. 

F. 

S, 

Ha. 

S. 

S. 

Ha. 

E. 

9    23 

10  14 

11  4 

lo    27 

13 

9 
6 
3 

5 

19 

24 
9 

28 

S 
7 

7           20.7 

1  39.0 
5         20.1 

2  5.2 

3  24.5 

7           3-4 

23 
29 

6 
26 

3 
4 

6 

5 
7 

6 

8 

3S 
36 

35 
34 

34 

35 
35 

292 
627 
673 
431 
831 
970 
899 

55  51 
55  58 
5G  23 

28 

5 
7 

90 

68 
85 
38 

55 
55 
55 
54 
54 
54 
53 
52 

54 
93 

68 
25 
96 
73 

as 

22 

0 

S 

F. 

6 

5 

3 

9         26.5 

2 

5 

36 

125 

56      2 

35 

54 

24 

22 

9 

3 

F. 

10       4 

9 

° 

7         23.6 

27 

9 

36 

324 

179  55  59 

28 

0    0  54 

25 

Hosted  by 


Google 


TRANSIT  CIRCLE. 

Table  E. — Observations  of  the  Nadir-Point,  <&c. — Continued. 
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62 

i3 

19 

I       Ha, 

10      3.4 

5 

8 

0 

1 

3 

0 

35.880 

56    4 

32 

56 

03 

19 

14 

s      s, 

0       F. 

9    29.6 

ro    12,5 

^8 

3 

3 

3 
6 

24 

6 

3 

36.548 

35-731 

55  55 

56  8 

4S 
30 

54 
53 

64 

57 

26 

15 

s       Ha. 

3.0 

6 

a 

23 

0 

2 

2 

36.061 

3 

60 

53 

98 

27 

10 

3       S. 

16  5 

14 

8 

8 

0 

13 

S 

33-484 

13 

23 

53 

16 

28 

6 

9       R. 

t4.3 

13 

5 

7 

7 

10 

3 

35.606 

11 

53 

52 

98 

28 

16 

0       E. 

15.6 

!4 

3 

7 

11 

2 

35-503 

12 

10 

54 

05 

29 

16 

5        F. 

9.4 

6 

7 

2g 

3 

3 

36.104 

^ 

85 

52 

07 

30 

4 

0       S. 

13-9 

10 

9 

3 

8 

7 

35-781 

9 

3'> 

52 

57 

July        I 

3 
4 

7 

S 

7       S. 
0       E. 
0       E. 
3       E. 

3       S. 

17.2 

19. 1 
5-6 

16 
16 

18 
3 
18 

6 

5 
9 
9 

3 

27 
9 

13 
H 

^ 

35.5S7 
35-617 
35-492 
36.371 

35-356 

13 

13 
15 

15 

65 
95 
55 
08 

90 

51 

SO 

50 
50 

52 

44 

77 
73 

SI 

5 
S 

14 

5       S, 
3       S. 

II. 7 

Ig 

9 

3 

15 
7 

9 

35-393 
35-753 

17 

05 

50 
54 

79 
24 

6 

6 

6 
16 

8       E. 

8       E. 

14-4 

13 
17 

9 

4 
9 

9 
13 

b 

35-743 
35.440 

10 

30 

52 
52 

■7 
24 

8 

19 

2       Ha. 

11.4 

9 

9 

2 

6 

8 

35.837 

7 

57 

53 

44 

9 

S 
16 

7  S. 
9       E. 

8  Ha. 

13.0 
16.8 
9.3 

14 

5 

4 
5 
29 

5 

3 

35-68g 
35-638 
35-935 

5 

30 

35 

53 
51 

54 

09 
17 

18 

^ 

8       E. 

10   i6.e 

rS 

5 

6 

" 

° 

35.<'37 

179  56  12 

45 

0    0  51 

64 
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XCVIII  INTRODUCTION. 

Table  E. — Ohservations  of  the  Nadir-Point,  dc. — Continued. 


Moan  Day 
Sidereal  H 

and 

1 

0 

Readings  of  Microscope  Micrometers 

Telescope 
Micromeler 

Zenith-P 

.„„ 

V. 

VI.         VII. 

VIII. 

Correction. 

1872.      d. 

h. 

r. 

f. 

July       i<| 

8.5 

F. 

10      5.6 

2.5 

22, g 

0.! 

36-439 

179  56     0.2S 

0     0  51.43 

19 

17.5 

F. 

7 

3 

9 

24 

0 

0 

2 

36.303 

I 

32 

52 

46 

20 

2O.0 

Ha. 

II 

9 

8 

0 

0 

5 

5 

35-938 

6 

72 

52 

75 

z 

8.5 

E. 
E, 

14 

z 

^ 

4 

3 

7 

9 

35-886 
35.808 

56     9 

40 

72 

51 

ST 

85 

74 

=3 

22.0 

F. 

4 

0 

5 

6 

28 

7 

3fi,402 

55  59 

08 

53 

35 

z6 

17.6 

E. 

16 

14 

0 

6 

3 

ro 

3 

35-823 

56  II 

70 

49 

S3 

27 

■1-3 

F. 

3 

0 

I 

4 

21 

7 

27 

9 

36.610 

55   53 

50 

50 

63 

27 

20.7 

F, 

4 

8 

I 

6 

21 

5 

27 

a 

36-643 

55  53 

78 

49 

85 

30 

3.2 

E. 

14 

" 

12 

" 

3 

^ 

^ 

^ 

35-866 

56    g 

42 

51 

14 

30 

31 

17.9 

E. 
F. 

.. 

: 

9 

29 

3 
9 

20 

8 
7 

7 
29 

5 
3 

36-055 
36.631 

56     7 
55  58 

28 

50 

27 
83 

Aug.       3 
3 
7 

9.2 
g,8 

E. 
E. 
E. 

16 

17 

s 

13 
14 

3 

4 

5 

4 

4 

9 
9 

6 

7 

35-739 

35-732 
35.956 

56  II 
8 

45 
65 

51 
61 

50 

30 

55 

7 

la.o 

E. 

7 

8 

5 

0 

26 

4 

I 

0 

36.27S 

2 

55 

51 

69 

n 

14.0 

E. 

'5 

3 

12 

5 

4 

I 

rr 

I 

35.818 

10 

75 

50 

55 

17 

9-9 
20.3 

E. 
Ha, 

" 

^ 

9 
6 

° 

27 

23 

7 

" 

7 

36.164 

36 . 206 

5 

48 

52 

51 

45 

19 
23 

10.3 

E. 

Ha, 

S. 

16 
10 

3 
4 

^5 

5 

28 

7 

9 

5 

35-781 

36.022 

35-685 

6 

00 

SI 

52 
51 

05 
19 

25 

S.3 

Ha. 

9 

0 

C 

2 

24 

4 

I 

36.186 

2 

72 

52 

94 

26 

21.2 

S. 

17 

4 

13 

8 

2 

2 

7 

35.793 

10 

28 

51 

41 

30 

20.6 

s. 

r6 

0 

13 

" 

I 

0 

7 

7 

35.638 

9 

58 

54 

49 

Sept.       3 

21.4 

s. 

12 

2 

9 

2 

27 

9 

2 

3 

36.04s 

5 

40 

52 

42 

6 

22.0 

s. 

'3 

2 

29 

4 

35-992 

56     6 

30 

52 

34 

14 

22.5 

F. 

6 

3 

0 

21 

3 

29 

0 

35.952 

55   59 

S3 

59 

37 

15 

u.o 

s. 

7 

2 

3 

3 

22 

0 

28 

8 

36.070 

56     0 

32 

57 

12 

16 

£2.0 

s. 

8 

9 

6 

" 

26 

" 

0 

s 

36-035 

56     2 

92 

55 

06 

18 

19.7 

F, 

10       5 

9 

0 

, 

20 

, 

27 

8 

36.28g 

55  58 

52 

55 

53 

iS 

2.5 

F. 

9     26 

4 

22 

0 

9 

8 

17 

5 

36-875 

48 

92 

56 

14 

19 

21.8 

F. 

10       3 

3 

2g 

3 

17 

8 

25 

8 

36.410 

55   56 

55 

55 

66 

20 

".5 

S. 

28 

0 

20 

8 

2 

5 

5 

3 

35-257 

56   14 

37 

55 

66 

21 

19-5 

S, 

25 

S 

20 

9 

" 

2 

15 

6 

35-037 

I3 

38 

54  94 

24 
24 
28 

10.8 

S. 
S, 
E. 

23 

24 

7 
6 

15 

6 

i 

■^ 

13 
29 

7 

35.580 

35-221 

35-957 

^? 

52 
78 

53.87 
57.40 

Oct.         I 

13,8 
13.0 

S. 
E. 

.0  ;l 

I 

8 

4 

26 

5 
7 

3 

6 

33-228 
35-710 

179  56     5 

32 

56.56 
0    0  57-96 
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TRANSIT  CIRCLE. 

Table  E. — Observations  of  the  Nadir-Point,  <&c. — Continued. 


Mean  Day 
Sidereal  H 

and 

t 
0 

Readings  of  Microscope  Microinelers. 

Tele 

cope 

Zen!tli-P 

i„, 

V. 

VI. 

VII. 

VIII. 

Miciomeier. 

Conec.ion. 

1872.     d. 

h. 

r. 

„ 

r. 

Oct.        9 

21.0 

S. 

10      17.2 

12. z 

10.2 

6.4 

35.452 

179  5&  11-50 

0    0  55.44 

10 

13.5 

E. 

n.i 

8.8 

6.0 

2.1 

36 

802 

7 

00 

54 

55 

15 

II. 0 

S. 

15.8 

10,3 

9.8 

6.5 

35 

507 

10 

72 

55 

37 

16 
16 

3.7 

II. 8 

s. 
s. 

19. 1 
16.5 

13.3 

II. 4 

6.8 
6.2 

35 
35 

395 

527 

!o 

63 

75 

55 
55 

'9 
03 

20 

II. 7 

s. 

16.9 

g.B 

8.2 

4-4 

35 

5S1 

9 

55 

13 

31 

22.3 

s. 

10     12.0 

5-4 

35 

S36 

56     8 

70 

52 

32 

26 

ro.2 

E. 

9    24.1 

22.7 

19.0 

12.8 

36 

864 

55  49 

65 

55 

63 

25 
31 

0.3 

s. 

10      12.8 

4-1 

'C 

27-5 

35 
35 

430 
756 

56     8 
3 

05 

59 

59 

25    1 

Nov.        I 

23.6 

S. 

17.4 

14.5 

12. 5 

6.3 

35 

187 

56  12 

80 

53 

21 

4 

15.0 

F. 

1.8 

27.6 

34.9 

33.4 

36 

223 

5;  56 

93 

58 

14 

7 

15-3 

F. 
E. 

6.4 

6.5 

2.1 

3.3 

26.4 

35 

35 

923 

902 

56     I 
3 

33 
40 

58 
56 

3a 
62 

7 

0.5 

E. 

"-5 

8,0 

6.8 

0.6 

35 

698 

6 

73 

56 

42 

8 

15.8 

F. 

6.6 

2.5 

2,0 

27,2 

35 

937 

56       3 

dS 

57 

41 

S 

0-3 

F. 

3.& 

0.2 

26.9 

22.7 

3& 

no 

55  58 

35 

58 

47 

12 

0.7 

F. 

6.2 

2.6 

29-3 

2S,0 

35 

963 

S6     0 

78 

58 

32 

15 

15.6 

E. 

1.8 

28.6 

27.0 

26.3 

36 

211 

55  58 

42. 

56 

85 

15 

23.7 

E. 

8.4 

6.0 

4.3 

27.6 

35 

790 

56    4 

08 

67 

65 

16 

S.8 

F. 

2.4 

29.6 

27.3 

33,4 

36 

076 

55  57 

92 

59 

43 

18 

9.0 

S. 

7.8 

4.0 

2.4 

37.0 

35 

77S 

56    3 

So 

59 

13 

19 

16.3 

E. 

1.5 

28.0 

27.0 

36 

088 

55   57 

oS 

60 

oB 

20 

22.7 

F, 

5.Z 

1.3 

29.3 

24.5 

35 

944 

56    0 

05 

59 

33 

20 

10.6 

F. 

5-5 

1.2 

29-3 

24-7 

35 

921 

'^ 

18 

59 

55 

23 

16. 1 

E. 

9.9 

S.7 

5.8 

28.2 

35 

626 

5 

65 

58 

60 

23 

0.3 

E. 

10-2 

7.1 

4.7 

23.7 

35 

619 

5 

iS 

59 

30 

.    23 

12.2 

E, 

II. I 

9-3 

6.4 

0,3 

35 

526 

6 

75 

69 

04 

24 

12.2 

F. 

7.8 

4.S 

2.1 

28.5 

35 

751 

3 

30 

59 

03 

27 

16.4 

E. 

12.4 

12,6 

II. S 

2-3 

34 

q8t 

9 

78 

04 

40 

27 

I.I 

E. 

il.2 

7.9 

6.0 

29.2 

35 

502 

6 

08 

60 

o9 

28 

1.8 

F. 

10.2 

6.7 

3.2 

29.4 

35 

556 

4 

83 

60 

45 

Dec.        2 

19.0 

F, 

6.8 

0,6 

0.5 

26.3 

35 

896 

I 

10 

59 

02 

2 

3.4 

F. 

g-4 

4.7 

3.8 

28.0 

35 

739 

3 

98 

53 

54 

4 

5 

17.0 

S. 

S. 
E. 

9.0 

7-7 

7-1 

S-S 
4.1 

5.3 

29.3 
25-5 

35 

35 
35 

639 

563 
624 

4 

05 
33 

60 

59 
61 

z 

6 

18.0 

F. 

7.2 

6.1 

4.8 

0.3 

3fi 

010 

4 

60 

53 

,6 

6 

23.6 

S. 

13-1 

8.7 

7.4 

0.6 

35 

416 

se   7 

45 

60 

04 

6 

4,0 

F. 

10      5.S 

1.6 

28.1 

24.4 

35 

824 

179  55  S9 

93 

0    0  61 

23 
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INTRODUCTION. 

Table  E. — Observations  of  the  Nadir-Point,  &g. — Continued. 


Mean  Day  and 
Sidereal  Hour. 

i 
0 

Readings  of  Microscope  Micrometers 

Telescope 
Micrometer. 

Circle  Reading. 

Ze 
C 

ilh-Pciint 

V. 

VI. 

vn. 

VIII. 

1872.      d.        li. 

r. 

r. 

Dec.        7      23.2 

s. 

!0     15. B 

11.9 

9.1 

3.0 

35.139 

179  56    9.95 

0 

0  61.03 

9        3-3 

E. 

8.1 

5.7 

2.2 

25.2 

35.624 

56     2.80 

61.49 

10      iS.o 

F. 

4.2 

0.0 

26.6 

23.5 

35-923 

55  58-58 

61.10 

10        6.5 

12         5.8 

F. 

S. 

14.7 

4-g 
10.7 

a. 6 

8.S 

27.4 
2.4 

35-559 

35-173 

56     3-28 
g.15 

62.01 

13      20.0 

E. 

4,0 

2.q 

0.0 

23.5 

35.91S 

O.IO 

59-71 

13        4.6 

E. 

7.6 

4-4 

2.6 

25.6 

35.628 

2-55 

61. 6S 

14      18.0 

F. 

7-4 

3.S 

0.8 

27.6 

35-778 

5S  2.40 

59-52 

22         17.8 

F. 

□  .0 

37.1 

23-9 

18.6 

36.036 

55  54-90 

63.06 

23        5-5 

E. 

5.<) 

2.5 

1.5 

23.6 

35-770 

55    0.8S 

6i.I() 

24        50 

S, 

10      4.6 

0-5 

27-7 

23.0 

35-794 

179  55  58.95 

° 

0  62.72 
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THE  MURAL  CIRCLE. 


During'  the  year  1872,  the  Mural  Ch'clo  was  employed  in  observing  stars  whose 
right  ascensions  had  been  previously  determined  by  the  Transit  Instrument,  a  number 
of  stai-s  above  and  below  the  pole  from  the  British  Association  Catalogue,  and  a  few 
observations  of  the  moon. 


MICROMETER   AND    TRANSIT   THREADS. 


The  diaphragm  inserted 
intervals  of  the  threads  were 

in  February,  i 
as  follows : 

371,  was  in  use  durii 

g  the 

year. 

The 

Thread      . 
Interval    . 

I. 

II. 

III. 

IV. 

- 

V. 

4-          5- 

VI. 

vn. 

VIII. 

IX. 

+  53-3 

+40.9 

+  29.0 

-H6,0 

+3.2 

+  1,6 

0'.; 

-1-7 

-3-3 

-16.1 

-28.5 

-40.5 

-52,7 

Tlie  value  of  the  micrometer-t 


r  was  determined  from  the  following  observa- 


1872. 
April  17, 
April  24, 


21.029 
20.992 


30.622 
30.587 


40.208 
40.163 


From  which  wo  have  a  value  of  31  ".290,  which  was  used  up  to  April  25;  and  after 
this,  the  focus  being  changed,  a  value  of  3i".3i4,  found  from  the  following  observa- 
tions : 

ISJ2.  r.  r.  r. 

April  29,  20.858         30.440         40.023 

May    28,  20.809         :^o.T,^2         39.958 

June  18,  20.762  30-347         39930 

THE   NADIR   POINT. 

For  determinations  of  the  nadir-point,  a  cap  is  provided,  which  fits  loosely  over 
any  of  the  eye-pieces  of  the  telescope.  Just  above  the  eye-lens,  the  cap  has  a  plate 
of  thin  glass,  inclined  at  an  angle  of  45'^.  This  arrangement  has  the  advantage  of 
enabling  the  observer  to  colUmate  without  removing  the  eye-piece  used  in  observation, 
and  thereby  avoids  the  risk  of  injury  to  the  threads,  and  prevents  the  frequent  admis- 
sion of  dust  by  air-currents,  &c. 

The  mode  of  observation  is  as  follows:  The  circle-teloscopc  is  so  pointed  that 
when  the  nadir-divisions  of  the  former  are  accurately  under  the  zeros  of  the  micro- 
scopes, the  images  of  the  horizontal  threads  in  the  field  of  the  latter  may  be  seen  at  a 
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CII  INTRODUCTION. 

small  distance  from  the  threads  themselves.  The  micrometer-reading  for  the  true  nadir 
being  that  which  corresponds  to  the  coincidence  of  each  thread  seen  directly,  with  the 
image  of  the  other  seen  by  reflection,  the  images  were  alternately  made  to  measure, 
on  each  side  of  the  threads,  spaces  equal  to  their  distance  apart. 

As  the  nadir  thus  determined  always  depends  upon  the  same  set  of  divisions  of  the 
circle,  and  is  made  with  tlie  same  part  of  the  micrometer-screw,  it  Is  uniformly  affected 
with  the  errors  of  those  divisions  and  by  any  inaccuracy  peculiar  to  that  portion  of 
the  screw. 

METHOD    OF    OBSKIiVINO. 

The  method  of  observing  was  the  same  as  in  previous  years,  and  consisted  essen- 
tially in  transferring  the  subdivisions  of  the  circle  from  the  microscopes  to  the  microm- 
eter eye-piece.  The  circle  was  set  so  that  the  divisions  nearest  to  the  reading  for  the 
given  declination  were  as  accurately  as  possible  under  the  zero  of  the  microscopes. 

The  circle-microscopes  were  read  either  before  or  after  the  observation.  The 
observations  were  made  by  bisecting  the  objects  with  the  southern  horizontal  tlu'ead 
and  occasionally  the  northern  limb  of  the  moon  with  the  northern  thread,  and  the 
observations  of  the  nadir-point  were  reduced  to  the  southern  or  northern  wive  from  the 
observations  of  the  night. 

EXPLANATION    OF    THE    FEINTED    OJiSERVATlONS. 

Columns  I  to  3  and  7  to  12  need  no  explanation  beyond  that  given  hi  former 
years.  The  magnitudes  in  column  4  are  those  estimated  by  the  observer  at  the  time 
of  observation. 

Columns  5  and  6  show  the  number  of  micrometer-readings,  generally  three  for 
each  star,  and  the  transit-threads  over  which  the  readings  were  made.  "VYhen  the 
number  of  micrometer-readings  does  not  correspond  to  tlie  number  of  threads  included 
between  the  limits  given  in  column  6,  it  is  understood  tliat  the  observations  were  made 
at  equal  intervals  between  those  limits. 

Column  13  contains  the  mean  of  the  six  microscope-readings. 

Column  14  contains  the  mean  of  the  observed  micrometer-readings. 

Column  15  contains  the  adopted  "  nadir-con-ection,"  expressed  in  micrometer- 
revolutions.  It  is  formed  by  subtracting  the  excess  of  the  micrometer-reading  above 
30  revolutions  from  the  excess  of  the  mean  circle-reading  above  200°,  the  reading  of 
microscope  A  when  the  telescope  pointed  to  the  nadir;  that  excess  being  first  expressed 
in  micrometer-revolutions. 

Column  1 6  gives  the  corrected  meridian  microinetev- reading  formed  by  applying 
the  following  corrections  to  column  14 : 

1.  The  nadir-correction. 

2.  The  reduction  to  tlie  meridian.  For  observations  made  on  any  of  the  vertical 
wires,  the  reduction  is  given  by  the  formula, 

A  m  ~        siVJ/( 

^  '«  —  —  —-r^- — TT  tan  o 
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MURAL    CIRCLE.  CIII 

h  being  tlie  equatorial  interval  in  arc  of  the  vertical  wire,  and  r  the  value  of  one 
revolution  of  the  micrometer.  Expressing  li  in  seconds  of  time,  and  putting  r  for  its 
value  akeady  given,  this  expression  becomes 

id  m^L —  [5.2405]  /t^tan  6 

the  value  of  which,  for  diiferent  wires,  is  tabulated  on  pages  xxxii  and  xxsili  of  the 
Introduction  to  the  Washington  Observations  for  1863. 

For  stars  near  the  pole,  the  time  having-  been  recorded,  this  expression  becomes 

.  225  sin  i"  /,      >B  ■        t. 

z/  m  1:1 — '<-  - — -  it — ay  sm  2  o 

4r 

t  being  tlie  tiTie  sidereal  time  of  observation  and  a  tlie  right  ascension  of  the  star. 

3.  Tlie  correction  of  unsymmetrical  observations  of  the  moon,    on  account  of 
motion  in  declination.     This  was  computed  by  the  formula, 


=  [4.9467]  h  sec  6'  J  d 


V+3610J 


A  a^  change  of  ,R.  A.  in  i  hour  of  mean  time. 
A  6  ^z  change  of  5  in  i  hour  of  mean  time. 
h  =r  sidereal  equatorial  interval  of  wire. 
6'  :=  declination  of  limb. 
4.  The  correction  of  unsymmetrical  observations  for  inclination  of  the  microm- 
eter-threads to  the  horizon.     This  was  : 


Jan.  2  to  July  12, 
Aug.  8  to  Sept  I, 
Sept.  3  to  Sept.  20, 
Sept.  21  to  Oct.  12, 
Oct.  15  to  Nov.  6, 
Nov.  7  to  Nov.  26, 
Nov.  27  to  Dec.   13, 


=  +  ©'^.00004  X  ^* 
zz  +  o''.oooo9  X  ^^ 
zz  +  o"'.ooo48  X  ^* 

—  -\-  o'.ooo2i  yt^li 
Z3+  o'.oooi5  X  ^^ 
=.-{-  0^.000 r  I  X^^ 

—  —  0''.00002  X  ^ 


i  denoting  the  correction  for  inclination  and  li  the  equatorial  interval  in  seconds  of 
time,  used  with  its  proper  algebraic  sign  for  any  thread. 

Columns  18,  19,  and  20  contain  the  reading  of  the  Newman  barometer,  its 
attached  thermometer,  and  the  external  thermometer. 

The  external  thermometer  is  designated  No.  3  in  the  Appendix  to  the  Wasliington 
Observations  for  1845,  page  54;  it  is  placed  outside  of  the  north  aperture,  several 
inches  beyond  the  wall,  and  is  read  by  the  help  of  a  sextant-telescope  attached  to  the 
window-frame. 

Column  21,  entitled  "Instrumental  corrections,"  contains  the  micrometer-equiva- 
lent, or  the  difference  between  the  corrected  micrometer-reading  and  30  revolutions, 
converted  into  arc.  If  the  former  quantity  is  denoted  by  m,  the  values  in  this  column 
will  be  given  by  the  formula, 

Corr.  —  (30  rev.  —  m)  r 
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Column  22  contains  the  apparent  zenith-distance,  equal  to  the  sum  of  columns  13 
and  21,  diminished  by  20°  if  the  sum  be  greater  than  20°,  or  subtracted  from  20°  if 
less.    In  the  former  case  the  result  is  marked  S.,  as  south ;  in  the  latter  N.,  as  north. 

Column  23  containa  the  correction  for  refraction  con-esponding  to  the  apparent 
zenith-distance  and  the  barometer  and  thermometer  readings.  This  quantity  is  com- 
puted from  Bessel's  tables,  as  given  in  an  expanded  forai  in  the  Appendix  to  the  Wash- 
ington Observations  for  1845.  This  correction,  added  to  the  apparent  zenith-distance, 
gives  the  corrected  geocentric  zenith-distance,  which  is  not  printed. 

The  following  corrections  are  appKed  to  the  thermometer-readings  for  irregularity 
in  the  bore  of  the  tube : 

I.  The  correction  of  the  thermometer. 

Correction  of  Thermometer. 


Thcr.  scale. 

Co.T. 

A  log  rcf. 

Thet.  scale. 
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A  log  tef. 
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2.  The  correction  for  parallax  for  observation  of  the  moon,  computed  by  the  formula, 

siny  =sinrsin(/— 11'  i4".54)  [9.9994302] 

or, 

/  /  /  t      /!      \  r  1  sin  ^  arc  p' 

p=^(.-ii    .4  .54)  [9.9994302]  -VE7 

and 

p  =zp'  '^^(p^s)  sin p sin s 

the  upper  sign  corresponding  to  observations  of  the  upper  limb,  and  vice  versa.     The 

quantities 

sin  TT         ^    arc  p 

and    -^—^ 

arc  ar  sm  p 

are  given  in  Tables  IX  and  X,  and  the  correction  of  p'  in  the  last  formiiUi  is  given  in 
Table  XI  of  the  Appendix  to  the  Washington  Observations  for  1845. 
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In  tlie  formulas 

s'  represents  the  obsei'ved  zenith-distance,  correct  for  refraction  ; 

;r,  the  equatorial  horizontal  parallax,  as  given  in  tlie  American  Ephemeris ; 

5,  the  semi-diameter  of  the  object ;  and 

f,  the  required  con'eotion  for  parallax, 

3.  In  cases  when  only  one  limb  of  an  object  is  observed,  the  correction  for  semi- 
diameter  is  included  under  this  head.  This  correction  is  in  all  cases  taken  from  the 
American  Ephemeris. 

4.  A  reduction  on  account  of  defective  illumination  of  the  moon. 

Let  d  and  5'  represent  the  moon's  right  ascension  and  declination  ;  A  and  D,  the 

sun's  right  ascension  and  declination;  S,  the  semi-diamefcor  of  the  .moon;  then  we 

have 

tan  e  =:  tan  (S'  cos  {d  —  A) 

sin  (D  —  f)  cos  5' 

sm  X  zz i i 

cos  e 

and 

-i^  S  z=  S  ver  sin  x 

A  negative  value  of  sin  x  will  indicate  that  a  coiTOction  is  to  be  applied  to  the  north 
limb. 

Column  24  contains  tlio  declination  of  the  star,  using  the  assumed  north  latitude 

Column  25  contains  the  reduction  from  the  apparent  declination  at  date  to  the 
mean  declination  for  1872.0. 

It  was  computed  by  Bessel's  formulas,  with  the  constants  of  the  American  Ephem- 
eris and  Nautical  Almanac ;  and,  in  addition  to  the  terms  included  in  that  work,  it 
includes  also  those  depending  on  twice  the  moon's  longitude. 

Corrections  for  proper  motion  have  not  been  applied  to  any  star. 

The  resulting  mean  places  of  the  stars  are  collected  in  pages  235  to  246,  inclusive. 

The  declinations  of  the  moon  are  given  after  observations  of  "  Small  Planets." 

Column  26  contains  the  initial  of  the  observer's  name:  Y.  Professor  M.  Yarnall. 

The  observations  were  reduced  by  Professors  Yamall  and  Lockwood,  and  by 
Mr.  A.  N.  Skinner,  assistant  observer. 
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OBSERVATIONS 

TRANSIT      CIRCLE 

1   8  J  2  , 
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SUMMARY    OF   THE   PRINCIPAL   CONSTANTS    USED    IN    REDUCING   OBSERVATIONS   MADE   WITH 
THE   TRANSIT    CIRCLE    DURING   THE   YEAR    1872. 


ivc  wiles  frora  1  to  VII 


Approximate  equatorial  interval  bi 
One  revolution  of  the  microscope 

The  value  of  one  revolution  of  the  lenith  distance  micrometer  varies  in  different  parts  of  the  screw.  Ai 
revolutions  it  is  15". 193,  from  whence  it  gradually  increases  to  is".359  at  37  revolutions,  and  then  again  din 
ishes  to  13". 314  at  45  tevolulions.    The  exact  value  of  each  liirn,  from  25  to  ^5   revolutions,  is  given  in 


Corrections  for  Imlinatioii  and  Bistames  of  the  Declination  Wires. 


Vertical 

Inclination  of 

Correction  for 

Correction  for 

Wire, 

1   Central  Wires. 

Wiic  A. 

Wire  B. 

I 

1 

1     +         0.08 

-    2    35.12 

■      ■ 

II 

+         0 

OS 

34.  gs 

III 

+         0 

03 

34.79 

IV 

0 

00 

34  ■&3 

V 

-         0 

03 

34-46 

VI 

05 

34 -SO 

VII 

1     "         ° 

08 

-    2    34. t3 

f.       ,     .  (  Added  to  reduclion  to  meridian                )  ,  «„ 

Con^t^ii' {subtracted  from  zenith  point  correction   ( ^'^^ 

Adopted  latitude  of  the  iostriuncnt 33  53  3S.80 

One  division  of  the  hanging  level 0.058 

Position  of  the  instrument Clamp  xvest. 

Circle  B,  on  the  east  end  of  the  axis,  was  this  year  used  in  observalion,  ihe  reading  of  its  horizontal 
microscope  being  0°  when  the  telescope  was  pointed  to  the  zenith. 

In  reversing  the  instrument  the  notation  of  the  transit  wires  is  also  reversed,  so  that  the  wire  first  reached 
by  an  equatorial  star  is  always  called  wire  I. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

1  = 

DATE. !  1 

OBJECT. 

rise 

Ji-S 

1 

1.     n.  'm  .IV. 

V, 

VI. 

VII 

VIII 

IX. 

Mpau 

Inst. 

Clock 

Clock 

-^3 

,  ^    ' 

0 

^_J 

wire. 
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39  27,60 

+  13-02 

+  12,35 

6  39  55.17 

-  0.09 

43 

C     Geminorum     .      . 

S. 

15.4 

17.6 

19,8 

24.2 

56  ig.32 

-   i.o3 

+  12,55 

6  55  31-29 

-  033 

44 

47  Geminornin     ,      . 

S. 

'1.6 

4-6 

6.3 

13.2 

15.5 

17-9 

24-7 

26.4 

29-3 

3  15-50 

-  0.9S 

+  13.55 

7     3  27.07 

-  0-36 

45 

63  Geminorum     .     . 

S. 

52.9 

55-3 

57-4 

59.6 

1.8 

19  57.40 

-   1.07 

+  12,55 

7  20    8.88 

-  0,44 

46 

Qi   Geminorum     .     . 

S. 

2-9 

4,6 

23.9 

25.7 

28  .'b 

26  14,33 

-  0.89 

+  13.55 

7  26  25,93 

-  0,30 

47 

0?   Geminorum     .     , 

s. 

9.9 

12.2 

.4 -6 

17.0 

19.4 

26  14-62 

-  0.39 

+12.57 

+  12.55 

7  26  26,28 

+    0.22 

48 

Jupiter  I    .     .     . 

s. 

3-4 

7.9 

9.3 

28  58.93 

-  1.06 

+  12.55 

7  29  10,42 

+    1.61 

49 

n    Canci-i   .... 

s. 

6.'o 

8.5 

16 -'3 

26.9 

28.4 

31.0 

51  13.46 

+  12,56 

8  51  29.80 

50 

ic     Cancri  .... 

s. 

25.6 

28,2 

29.8 

36,138.4^40.3 

46.648.1 

50,7 

0  38,20 

-   1,24 

+12.30 

+  12,56 

9    0  49.52 

+    0.0; 

36, 45.  Bisections  at  sets  B  and  D' 

43.  Bisections  at  wires  V  and  VII. 
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MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 
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36 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES, 

CORRECTIONS. 

.p  i 

Apparent 

DATE. 

OBJECT. 

Right 

a 

1 

I. 

J  J 

III, 

IV. 

V. 

vi.'vii 

VIII 

IX. 

Mean 

Inst 

Clock 

Clock 
adopted. 

Ascension. 

^  3 

z 

0 

! 

wire. 

appar'nt. 

So 

1B72. 

m      s 

g 

g 

g 

h.  m,    s. 

g 

Feb.  33 

83  Cancri  .... 

s. 

26.4 

29.3 

30.9 

37. a 

39-' 

41.6 

,8.0 

49-7 

52.3 

II  39-42 

-   I. "3 

+  12. '56 

9  II  50.85 

-  0.7a 

'.■>    Leonis  .... 

s. 

17.3 

23.5 

27.7 

33. < 

35-4 

38.. 

21  25.53 

-   1,25 

+  12,56 

9  21  36.89 

-  0-75 

3 

0     Leonis  .... 

5, 

56.0 

58.6 

6.5 

3.5 

10.7 

18.5 

34     8.53 

+  12.56 

9  34  19.85 

-  0.77 

4 

18  Leonis  .... 

S, 

14.7 

16.8 

19.0 

23.1 

39  18,92 

+  12.56 

9  39  30.26 

-  0.79 

5 

iT    Leonis  .... 

S. 

3.9 

6.4 

14.4 

16.4 

li'.S 

24.6 

26.2 

28  .'a 

53  16.37 

-   1,27 

+  12.57 

9  54  27.67 

6 

a     Leonis  .... 

s. 

9,9 

12-5 

14.2 

20.5 

22.6 

24.7 

31.0 

32.6 

35.3 

I  22.59 

-   1,21 

4-12.63 

+  12-57 

10    I  33.95 

-  0.10 

7 

)-'   Leonis  .... 

s. 

31.0 

33-8 

35.4 

52.8 

54-5 

57-2 

13  44. i2 

-  l,og 

+  12.58 

+  12.57 

10  12  55.60 

-  0.03 

7=    Leonis  .... 

40.0 

42.2 

44'4 

46.5 

48.9 

12  44.42 

—   i,og 

+  12.57 

10  12  56,90 

+  1,27 

9 

Moon  II     .      .      . 

s. 

47.3 

50.0 

51.6 

53.1 

0.3 

2.5 

8.9 

10.; 

13.3 

-   1.18 

+  12.57 

10  25  11.67 

-64,74 

49  Leonis  .... 

s. 

56.3 

58.8 

0.4 

6,6 

3.7 

10,9 

17.0 

28    t.n 

+  12.57 

10   28   20.02 

-  0.79 

" 

/    Leonis  .... 

s. 

3.8 

12.8 

19.1 

23.2 

29.5 

31.0 

33-7 

42   21. 16 

-   1.23 

+  12.52 

+  12-57 

10  42   32.50 

+  0.05 

25 

12 

75  Leonis  .... 

E. 

19.4 

22,0 

23.6 

29.6 

31.6 

33.7 

39.8 

41.3 

13-9 

10   31-66 

-   1.39 

+  12.62 

u  10  42.89 

-  0.76 

13 

a     Leonis  .... 

E. 

9.2 

13.4 

19.6 

21.6 

23-7 

29. 3 

31.5 

34.0 

14   21.62 

-    1.34 

+  12,62 

ri  14  32.90 

14 

T    Leonis  .... 

E. 

53.5 

2.6 

12.9 

19.0 

20.5 

23-3 

21    10.82 

-    1.33 

+  12.58 

+  12.62 

II  21  22.06 

IS 

..     Leonis  .... 

E. 

0.9 

3-7 

5.2 

13.3 

15.4 

21.6 

23.1 

25.6 

30   13.34 

-   1-44 

+  12.53 

II  30  24.52 

+  0.0s 

V     Leonis  .... 

E. 

54. 0 

56.5 

58. 0 

4.2 

6.3 

14.5 

16.0 

18.7 

39    6.29 

-   1-34 

+  12.63 

II  39  17-58 

-  0-73 

17 

/3    Leonis  .... 

E. 

8.4 

11. 1 

12.6 

IQ.O 

23.3 

29.7 

31-3 

33-9 

42   21,14 

-   1,22 

+  12,62 

+  12.63 

II  42  32.55 

-    O.OI 

iS 

0     Virginis     .     .      . 

E. 

39-0 

40- 5 

43.' 

58  30.69 

-   1,31 

+  12,65 

+  12,63 

11  53  43.01 

-  0.04 

19 

Moon  II,  S.      .      . 

E. 

45-9 

48  ."5 

50.1 

56 .4 

58.6 

0.7 

6.9 

3.4 

58.50 

-  1,39 

+  12,64 

12    3    9,75 

-63-74 

7    Virginis      .      .      . 

E. 

5S.5 

1.4 

2.9 

9.0 

13.0 

19,2 

20.6 

23.3 

13  10.99 

+12,54 

+  12.64 

12  13  22. ig 

+  0.08 

21 

e    Virginis'    .      .      . 

E. 

56.4 

59.0 

0-5 

6.6 

":7 

10.7 

16.9 

i3.4 

3     3.69 

-  1.50 

+  i2,71 

+  12,65 

13     3  19.84 

-  0.10 

22 

Polaris.  S.  P.  .      . 

E. 

23.0 

58.5 

26.5 

2.5 

49.0 

11  29,94 

23 

a    Virginis      .      .      . 

E. 

3.'S 

6  .'5 

8.0 

14.4 

16.3 

24.6 

26  .'i 

28.9 

18  15.34 

-   r-58 

+12.76 

+  12.65 

13  18  27,41 

-  0.13 

24 

a    Aquilffi.      .      .     . 

F. 

6.7 

9.4 

17-3 

19.2 

21.3 

27.3 

29.0 

31.6 

44  19-19 

+13.02 

+  12.92 

19  44  30.73 

-  0.06 

25 

Venus  11,  S.     .     . 

F. 

7-7 

ro.5 

18.5 

20,7 

29.4 

31.0 

33-7 

l6  20.70 

-   kSi 

+  12,92 

20  16  31,81 

-  0,49 

26 

Venus  N.   .      .     . 

F. 

26 

27 

2S 

Poiaris.      ,      .      . 
JupiteiLN.    .      . 

F. 
F. 

53  .'3 

i.'i 

2 '8 

20.5 

.I'.i 

54 -o 
24.9 

It  Vj.tl 

+3i-;5 

+  12.97 

I  11     5,57 
7  28  23,53 

-  3.51 

29 

jnpi.e.II.S.   .      . 

F. 

t2.7 

14.9 

17.9 

(9-3 

23  15.04 

+  13.01 

7  28  26. g6 

30 

0    Geminorum     .      . 

F. 

3-4 

6. '4 

a.o 

15.0 

C7.3 

19.6 

26.5 

33  ."3 

31.2 

37  '7.30 

-  0.99 

+13.06 

+  13-01 

7  37  29,32 

-  o.oS 

31 

•t-    Gemiaorum     .     . 

F. 

'4-5 

17.4 

19.2 

26.0 

30.5 

37-4 

39-2 

42.0 

45  2E.27 

+12.95 

+  13-01 

7  45  40.27 

-  0,02 

33 

A    Ursa3Minoris,S.P. 

F. 

33.0 

,3.0 

0.0 

iS-o 

26.0 

52     1.40 

-46.8. 

+  13-OI 

19  sr  27,60 

-  3.10 

33 

Uranus  I.  N.   .      . 

F, 

8.9 

TI.9 

13.4 

30.9 

32.4 

35-3 

59  22.13 

+  13-02 

7  59  34-03 

34 

Uranus  II,  S.  .      . 

F. 

i3.o 

20.3 

22.5 

24.7 

26.9 

59  22.48 

+  13.02 

7  59  34. 38 

35 

27  Cancri  .... 

F. 

15-1 

19.5 

25.8 

27.9 

30,0 

36.4 

37.9 

40.5 

ig  27.93 

-    1.20 

[    ', 

8  19  39-69 

-  o.6i 

30 

29  Cancri  .... 

F. 

4.9 

7.5 

9.0 

IS. 5 

'7-5 

19.6 

26.0 

27.5 

30.2 

21  17.52 

-    1.23 

+  13.02 

3  21  29.31 

-  0,62 

37 

iJ    Cancri  .... 

F. 

0.5 

3.0 

4.8 

ri.3 

13.4 

15.6 

22.0 

23.6 

26.4 

37  13-40 

-   1.17 

+  13-02 

8  37  25.25 

-  0.70 

38 

o'    Cancri  .... 

F. 

42.6 

+5.4 

53.3 

55. 4 

57-5 
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OBSERVATIONS  WITH   THE  TRANSIT  CIRCLE. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 
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Canis  Majoris.     . 

E. 

E. 

J 

Geminorum     .      . 

E. 

\'.(> 

5-3 

II. 9 

16  ,'2 

22.9 

27.3 

12  14.0; 

0-95 

+  t5-58 

+  15-54 

7  12  28.6ft 

56 

Gemiaorum     ,      . 

E, 

56.0 

58.7 

6.9 

g.o 

ti.3 

19-5 

14    9-11 

"-95 

+  15-54 

7  14  23.70 

23 

Jupiter  I,  S.     .      . 

E. 

47.5 

50-4 

52.0 

9-7 

11-3 

26    0,83 

0.95 

+  15-54 

7  26  15,42 

24 

Jopiier  II,  N.  .     . 

E. 

59-4 

1 .6 

3-9 

6.2 

8.4 

26    3-90 

- 

0.95 

+  15-54 

7  26  .3.49 

25 

n 

Canis  Minoris,      . 

E. 

9.1 

II. 9 

13-4 

lg-4 

21-5 

29.8 

31-3 

33.9 

32  21.54 

_ 

0.98 

+  15-59 

+  15-55 

7  32  36. II 

-  0,20 

26 

/i 

Geminorum     .      . 

E. 

0.5 

3-4 

5-2 

i6'8 

23-7 

25-5 

37  r4-4& 

0.93 

+  15-56 

+  15-55 

7  37  29. oS 

-  0.04 

27 

4> 

Geminorum     .      , 

E. 

11-5 

14.5 

16.1 

23-0 

25-3 

27-7 

34-5 

36-3 

39-0 

45  25-32 

0.94 

+  15-57 

+  15-55 

7  45  39-93 

2S 

X 

Urs^  Minoris,  S.P. 

E. 

16,0 

27.0 

40.0 

5i;o 

3.0 

51  39-40 

6.9b 

+  15-55 

ig  51  47-99 

+  rig 

29 

Uranus  I    .     .      . 

E. 

14.7 

17.4 

19.0 

36-5 

33 -'2 

41.0 

0-95 

+  15-55 

7  57  42-40 

30 

Uranus  II  .      .      . 

E, 

23.S 

26.0 

28  .'1 

30 -3 

32-5 

57  28.14 

- 

0-95 

+  15-55 

7  57  42-74 

17 

31 

^ 

P.gasi.      .      .      . 

S. 

23.4 

28.0 

29.6 

35-9 

37.8 

39-9 

46.0 

47.7 

50.1 

37  37. 82 

iS 

33 

f 

Taiiri     .... 

S. 

31-3 

34-0 

35-7 

42.2 

44-4 

46.6 

53-2 

54-9 

57-6 

29  44-43 

- 

0.S9 

■1-15.59 

5  29  59.13 

+  0.56 

33 

l36Tauri     .... 

S. 

-18.0 

50.9 

52.5 

59-4 

1.6 

3-9 

12.8 

15.5 

45     1.73 

+  15.59 

5  45  16.44 

+  0.49 

34 

l4lTauri     .... 

S. 

33.1 

43.9 

45-0 

47-3 

53  42. 78 

0^89 

+  15-59 

5  53  57.48 

+  0.41 

35 

3 

Geminorum     .      . 

s. 

33.0 

io.3 

42.5 

44.8 

47-0 

I  42.52 

0.69 

+  15-59 

6     I  57.22 

+  0.37 

36 

(! 

Urs^  Minoris,  S,P. 

s. 

6-5 

41-5 

58.0 

13  24.67 

- 

2.57 

+  15.59 

18  13  37.69 

-  o.og 

37 

^ 

Geminorum     .     . 

s. 

44.6 

47.5 

49.2 

55. 9 

53.0 

0.! 

6.9 

8.6 

14  53.00     - 

o.8g 

+  I5-59 

+  15-59 

6  T5  12.70 

-  0.04 

s. 

44.0 

+6.2 

43.5 

53-0 

35  48.50      - 

0.88 

+  15.59 

6  36    3.21 

39 

51 

Cepliei  .... 

s. 

30.0 

11-5 

54-0 

39  29.37      + 

1.36 

+  15.59 

6  53  46,32 

+  0.34 

40 

c(' 

Geminorum     .     . 

s. 

3-3 

4-9 

22-6 

24.2 

27.0 

12  13.73      - 

0.89 

+  15.59 

7  12  23,43 

41 

c!^ 

Geminorum     .      . 

s. 

9.6 

II. 8 

14.0 

1 6. "2 

i3.5 

12  14.02 

- 

o.8g 

+  15.53 

+  15.59 

7  12  28,72 

0.00 

42 

Moon  I,  N,.      ,     . 

s. 

16.0 

19-3 

21,1 

28.0 

30- 3 

32-6 

39-4 

41.2 

44.1 

25  30-22 

- 

o.Sg 

+  15.60 

7  25  44.93 

+  67.70 

43 

Geminorum     .      . 

s. 

rs.o 

17.9 

19.6 

26.4 

2S.6 

30.  g 

37.5 

39-3 

42.0 

36  28.58 

0.89 

+  15,60 

7  36  43,29 

44 

^ 

Geminorum     .    .. 

s. 

14.3 

16.0 

25-1 

27-5 

34-4 

36.2 

39-0 

45  25.17 

+  15. 63 

H-I5.60 

7  45  39.89 

45 

0- 

Caiicri    .... 

s. 

59-2 

3-4 

7.3 

I4-I 

16.3 

20.5 

24.3 

50  12.01 

O.gl 

+  15.60 

8  50  26.70 

-  o.5g 

46 

' 

Cancri   .... 

s. 

22. c 

24-7 

26.2 

33.6 

34-7 

36.8 

43-0 

44.6 

47-2 

0  34.64      - 

0,92 

+  15.59 

+  15. &0 

9    0  49.32 

47 

83 

Ciincri   .... 

s. 

23-0 

23-8 

27.4 

33.8 

36.0 

38.2 

44-7 

46-3 

49-0 

II  35.02      - 

0.90 

+  15.61 

9  11  50.73 

-  0.65 

4S 

Leonis  .... 

s. 

9.6 

13-9 

19.9 

24..30.4;32.o 

34-5 

21  22.06      ~ 

+  15.61 

9   21    36,7s 

-  0,65 
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4 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

SECONDS  OF  TRANSIT  OVER  WIRES, 

CORRECTIONS. 

Jg 

DATE. 

1    1             OBJECT. 

^ 

Right" 
Ascension. 

1 

I. 

11, 

HI 

IV. 

V. 

VI.  VII 

vni  IX. 

Mean 

Tnst  ~ 

Clock 

Clock 
adopted. 

ii 

0 

1 

wire. 

appar'nt 

1872. 
Mar.  11) 

,S    Draconis,  S.P.      . 

Ha 

26.5 

ao.g 



15-5 

,0.4 

5.0 

12  15  .'66 

.. 

s. 
+  15.84 

h.   m.     s. 
19  12  29,99 

IupkerI,S.     .      . 

Ha 

54.6 

57.4 

59-0 

16.9 

18.4 

26     7.92 

-  0,97 

+  15-34 

7    26    22.79 

3 

Jupiter  II,  N.  .     . 

Ha. 

6.5 

8.6 

15-3 

26  10.84 

-  0.97 

+  15.34 

7  26  25.71 

Ha. 

3.2 

14.0 

16.4 

23.4 

25-0 

28  .'i 

37  14.10 

-  0,94 

+  15-88 

+  15-85 

7  37  29.01 

~  0.06 

5 

S    Geminorum     '.     '. 

Ha 

ir.z 

14.0 

is'9 

23.8 

25-0 

27.3 

34-3 

36.0 

38.7 

45  25.02 

-o.g; 

+  15.83 

+  15.35 

7  45  39-92 

-  0,06 

6 

X    UrsieMmori3,S.P. 

Ha. 

20.O 

33-0 

45-0 

54-0 

51  44-05 

^ 

7 

C    Cancri   .... 

Ha. 

24.7 

27-5 

2g.o 

46  .'2 

47.8 

50.5 

4  37.62 

-  o.9< 

+  15-85 

8    4  52.48 

-  0,34 

8 

1:=   Cancri  .... 

Ha 

33.7 

35 -8 

sV-'g 

40.0 

t2.2 

4  37-92 

+  15.85 

8    4  52.78 

-  0,34 

9 

Moon  I,  N,      .      . 

Ha 

48.6 

5 1 -'5 

53.2 

2.3 

4.6 

".3 

13.0 

15-9 

ig     2.27 

-  oig? 

+  15-85 

3  19  17.15 

+67.11 

y    Cancri  .... 

Ila 

24-9 

27.7 

33-9 

36^0 

33- r 

40.3 

12.7 

18.7 

51-3 

35  38-18 

-  0.9; 

+  15-35 

3  35  53.06 

-  0.51 

II 

0'    Cancii  .... 

Ha 

39-5 

42.0 

43.7 

50.1 

52.2 

54-3 

O.s 

2.2 

4.0 

49  52.16 

-  r.oo 

+  15-86 

3  50    7.02 

-  0.56 

K     Cancii  .... 

Ha 

24.6 

26.1 

32.4 

34-5 

36.6 

42.9 

44-3 

47.0 

0  34.49 

+  15.83 

+  15-36 

9    0  49.33 

+  0.02 

f    Leonis  .... 

Ha, 

46.5 

48.5 

52-7 

24  43.54 

+  15-86 

9  25     3.38 

-  0,66 

14 

e      Leonis  .... 

Ha. 

50 

ig 

J    UrsmMmoris,S.P. 

F. 

r  0 

26.5 

52.0 

13  26.50 

-  4.26 

+  15.87 

18   13  38.11 

-  0,36 

iG 

26  Geminorum     .      . 

F. 

28  .'7 

s'r-V 

33  .'2 

39^6 

43.9 

50:4 

51.9 

54.5 

34  41-79 

-  0.87 

+  J5.87 

6  34  56.73 

<i    CanisMajoris.      . 

F. 

2.6 

5.3 

6,7 

13.0 

15-2 

17.4 

23.7 

25.4 

23.0 

39  15.26 

+  15-B7 

6  30  30.16 

63  Geminorum     .     . 

F. 

53.0 

54-5 

5-2 

7-4 

11-5 

13. 1 

26    3.ot 

+  15.39 

7  26  18.02 

19 

/    Geminorum     .     , 

F. 

,7.0 

»■' 

41-3 

47-8 

5o!o 

5S-2 

53.6 

0., 

31  49- 9S 

-  0.37 

+  15-89 

7  32    4.93 

-  0,14 

20 

c     Geminorum     .     . 

F. 

49-6 

52.6 

54.2 

I.O 

3.4 

5-7 

'2.5 

14.2 

17.2 

36    3.38 

-  0  34 

+  15.89 

7  36  18.43 

-  0.19 

f    Geminorum     .     . 

F. 

14.0 

15.5 

22.5 

24.8 

27.1 

33-9 

35.6 

38.6 

45  24.79 

+  15-93 

+  15.89 

7  45  39.85 

A     UrsaiMinovis,S.P. 

F. 

.  . 

23.0 

34 -o 

44.0 

56.0 

9.0 

51  45-28 

+  15.89 

19  51  4g.84 

+  0.15 

23 

Uranus  I,  C.    .      . 

F. 

59-8 

2.5 

4-3 

21.7 

23-5 

26.2 

57  13-00 

-  0.85 

+  15-39 

7  57  28.04 

2-1 

Uranus  II  .      .     . 

F. 

9.1 

II. 2 

13-5 

15-7 

57  13.46 

-  0,85 

+  15-89 

7   57.  28,50 

25 

;i    Cancri  .... 

F. 

36.0 

38.3 

40.6 

42.9 

45-0 

12  40.56 

-  0.84 

+  15-90 

8  12  55-62 

-  0.39 

26 

27  Cancri  .... 
Monn.N.    .      .      . 

F. 
F. 

1 1 .8 

14-4 

t6.o 

22.3 

24.4 

26.4 

32. 3 

34-4 

37.0 

19  24.39 

-  0.89 

+  15.90 

8  19  39-40 

-  0.37 

E     Leonis  .... 

F. 

7.2 

ir-7 

18  .'4 

29-5 

31-3 

34-0 

38  20, 6l 

-  0.85 

+  15-94 

+  15.92 

9  38  35-68 

-  0.08 

29 

/i    Leonis  .... 

F. 

0.7 

3.7 

5-4 

12.3 

14.6 

16.9 

23.7 

25.5 

28. 3 

45  14.57 

-..»4 

+  15-88 

+  15.92 

9  45  29.65 

+  0,03 

30 

c     Pcgasi   .... 

E, 

24.3 

27.4 

29. 0 

35.4 

37.5 

39- S 

45-6 

47-4 

19-9 

37  37-39 

-  0.88 

+  I6.II 

+  16.08 

21  37  52,59 

-  0,02 

3' 

n     Aquarii.      .      ,      . 

E. 

52.0 

54 -o 

56.0 

58.0 

58  56.00 

-  0.92 

+  16.08 

+  16.09 

21  59  11. 17 

+  0.04 

21 

32 

Sun  I,  N.     .      ,       , 

E. 

39-8 

42.7 

44.0 

50.4 

52.2 

54.2 

0-3 

'■< 

4.5 

3  52.22 

-  0,91 

+  16. II 

□    4     7,42 

33 

Sun  U.S.   .     .     . 

E. 

49.0 

SI. 5 

59-0 

3-3 

13.7 

6     1.24 

-  0.91 

+  16,11 

0    6  16,44 

34 

Mercury,  C.     . 

E. 

15-2 

17-9 

19.5 

25.6 

27-7 

29- 7 

35-9 

37-5 

44  27.67 

-  0.90 

+  16.12 

+   O.OI 

35 

P..lari5.     .      .     . 

E, 

■  .  45.5 

38.0 

23.0 

n  35-70 

-h  7.8. 

+  16.12 

I  II  59,63 

+   1.13 

36 

0    Arictis  .... 

E. 

27.4 

30.3 

31.9 

38:6 

10.7 

43-0 

49-5 

51.2 

54-0 

59  40.73 

-  0.83 

+16. i; 

+  16.13 

I  59  56,03 

-  0.03 

37 

J    Geminorum     .     . 

E. 

0.0 

3.0 

4.6 

II. 0 

13.' 

15.7 

22.3 

24.0 

26.7 

12  13,41 

-  0.92 

+16.12 

+  16. i3 

7  12  28,67 

0.00 

33 

56  Geminorum     .     . 

E. 

6.2 

8.5 

17.0 

18.7 

14    a.33 

-  0.92 

+  16. i3 

7  14  23.6- 

39 

63  Geminorum    .     . 

E. 

SO.  2 

53-0 

54-5 

1.0 

3-0 

5.0 

II. 4 

13-0 

26    2.99 

-  0.93 

+  16.19 

7  26  18.25 

/    Geminorum     .      . 

E. 

36.9 

39.5 

41.2 

47.6 

49-9 

52.1 

58.4 

i's 

31  49-82 

-    O.Q2 

+  16.19 

7  32     5.09 

41 

£     Geminorum     .      . 

E. 

49.5 

52.5 

54-2 

0.9 

3-2 

5-4 

12.4 

14.0 

17.0 

36    3.23 

-  o.go 

■1-16.19 

7  36  18.52 

-  0.16 

42 

^    Geminorum     .      . 
I    Urs^Minoris.S.P. 

E. 

14.5 

17.3 

18.9 

25.3 

27.5 

29.7 

36.2 

37.8 

40.5 

3827.52 

-  0,92 

+  16.19 

7  38  42.79 

-  0.16 

43 

E. 

31.5 

33.5 

51  44.90 

-  9-t>9 

+  16,19 

19  51  52.00 

+  t.36 

0'  Geminorum     .     . 

E. 

51-3 

53-7 

56.0 

53-2 

0.5 

52  55-94 

-  0.90 

+  r6.ig 

7  53  11.23 

-  0.26 

45 

5      Cancri  .... 

E. 

44.4 

47.3 

48.9 

55-3 

57-4 

59.6 

6,0 

■7.6 

53  57-40 

-  0.93 

+  16.19 

7  54  12.66 

-  0.24 

46 

47 

UranusI,  C.    .      . 
Uranus  li  .      .      . 

E. 

E. 

5-3 

7.6 

9.9 

14.2 
I9-0 

23.5 

57    9-80 
57  10.33 

-  0.92 

-  0.92 

+  16. ig 
+  16. ig 

7  57  25.07 

7  57  25.60 

4B 

A     Cancri   .... 

E. 

26.9 

31.5 

33  .'3 

40.4 

42.749.4 

51.0 

53.8 

!2  40.41 

-  0,90 

+  16.19 

8   12  55.70 

-  0.37 

49 

^'  Cancri  .... 

E. 

«,.|«.o 

49.0 

5i.3j55-7 

57-2 

59-9 

15  46.96 

-  0,92 

+  16. ig 

-  0,36 

9.  Bisect 

on  at  wires  IV- VII. 

43.  Bisect 

ons  at  wires  D,  and  Df. 

46,49.  Bisect 

ons  at  wires  D,  and  VI. 
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MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

.5  = 

a 

pi 

Circle 
Division, 

Apparent 

S  E 

Apparent 

s 

z 

P 

Zenith  Dis- 
tance. South 

a '^ 

1 

North  Polar 
Distance. 

If 

So 

V. 

VI. 

vn. 

VIII. 

Rev. 

- 

- 

3. 

4. 

s- 

■    73  34 

9.5 

5-6 

28.0 

J'^ 

39 

275 

240 

54'.'i 

2S6  22  46,0 

802 

-   3 

i3.5 

337  25  43-7 

7^; 

343  32 

25.5 

37 

940 

950 

16    24   25,2 

4- 

17. i 

67  31     4-2 

3 

343  32 

5-7 

25-5 

28.5 

35 

450 

j6  23  46.6 

'.  '. 

+ 

67  30  25.6 

4 

349  22 

7-5 

2.9 

27.6 

29.7 

33 

■    ■ 

S50 

S93 

10  33  23.8 

811 

+ 

61  39  56.0 

+  0.4 

5 

343     8 

5.6 

1.5 

23.8 

28.2 

35 

130 

140 

54.1 

11  47  41.2 

+ 

12.4 

62  54  14.8 

+  0.6 

6 

52     6 

7-7 

4.5 

28.7 

1.8 

36 

152 

i3o 

155 

54.1 

307  50    0.0 

-   1 

16.3 

353  55     4.9 

+     2    0 

7 

339    4 

2.9 

26.6 

29-4 

33 

70s 

^60 

54.1 

20  51  21.4 

4- 

71  S3     5.2 

+    0.6 

8 

339    4 

2,9 

26.6 

29.4 

33 

975 

050 

54. t 

20  51  25.5 

22^6 

71  58    9.3 

-1-     0,6 

9 

344  18 

9  26,7 

23.5 

16.0 

18.8 

32 

370 

380 

470 

525 

54.1 

15  36  49.5 

82! 

+ 

16.6 

66  43  27.3 

342  58 

0.4 

22.6 

25.8 

35 

2S0 

295 

54.1 

16  57  41.9 

+ 

18.2 

68    4  21,3 

4-   1,5 

,1 

336  52 

3.8 

0.4 

23.9 

25.5 

38 

495 

510 

54-1 

23     4  31-4 

+ 

25-4 

74  II  iS.o 

-  0.8 

332  14 

5-7 

2.5 

28.8 

37 

255 

245 

54-1 

830 

+ 

31.2 

78  49     6.8 

+  0.3 

13 

332  54 

6.6 

2-9 

29.8 

33 

320 

350 

54-1 

27     1  14-9 

+ 

30-5 

78     8    6.6 

14 

345  24 

5-0 

25-0 

29,1 

34 

870 

890 

54-1 

14  31  37-3 

S40 

■•■ 

15-5 

65  33  14.5 

+  0.2 

'5 

54  24 

8.7 

5-9 

29.9 

0.2 

32 

650 

648 

670 

55.2 

30s  31     7-3 

96S 

-  r 

27.0 

356  36    2.0 

4-  0.2 

338  50 

9,8 

7-6 

0.7 

40 

665 

66^ 

55-2 

21     7  12.3 

+ 

24-1 

72  13  57-6 

17 

304  32 

8.6 

3-7 

5.0 

39 

280 

23o 

55-2 

55  24  53-5 

4-    I 

30.2 

106  32  44.9 

4-  1.4 

i8 

337     8 

12.5 

7.1 

7.0 

32 

445 

440 

22  47  I/. 7 

-f- 

26.3 

73  53  59-2 

+  0,4 

19 

339    0 

5.5 

3.7 

26.8 

27.4 

33 

S22 

SiS 

55-2 

20  55  23.1 

■1- 

23. 0 

72     2     8.2 

+   1.0 

20 

347     8 

3.6 

27.6 

29.1 

36 

6&8 

670 

55-2 

124a     8.4 

+ 

14.2 

63  54  43-8 

4-   3-7 

348     8 

17-8 

14.4 

7.3 

5-9 

34 

228 

55-2 

II  47  39.8 

4- 

13-1 

62  54  14,1 

52     6 

4.6 

1,8 

25.2 

26.2 

36 

595 

595 

60s 

640 

55-2 

307  50    4.1 

20.5 

35S  55     4-3 

23 

342  20 

25.1 

26.4 

33 

450 

450 

55-2 

17  35  15.8 

988 

+ 

19.9 

68  41  56-9 

24 

a 

345  28 
334     8 

.s's 

iiie 

0.6 
6.2 

0.9 

35 

;gg 

820 

iSo 

8.0 

55-2 
55.2 

14  27  57.0 
25  48  39-3 

4- 

16.2 
30.3 

65  34  34-4 
76  55  30.8 

4-   2.7 
-  o.g 

27 

341   35 

is's 

3.0 

3.8 

040 

55.2 

4- 

69  24  43- I 

3S 

345  24 

6.8 

0.4 

34 

460 

462 

55.2 

14  31  36.9 

1006 

+ 

16,3 

65   38  14.4 

39 

347  40 

4.2 

0.3 

24.0 

20^2 

39 

Boo 

740 

55.2 

12  1652.3 

1006 

+ 

13-7 

63  23  27,2 

-  0,6 

30 
31 

330  20 
320     6 

fi.5 

1-7 
9.2 

27.7 
5-3 

29.3 
6.5 

35 
33 

850 

872 

380 

56-3 
56.3 

29*35  55-9 
39  49  24.3 

955 

4- 

35-2 

51.7 

80  42  52.3 
90  56  37.2 

+  I'l 

32 

321  54 

5-6 

2.7 

27.3 

0.0 

40 

032 

068 

56-3 

38     2  59-9 

4- 

47  8 

89  10    8.9 

33 

321  20 

5.1 

1.9 

27.2 

32 

710 

785 

56-3 

3835     8,2 

4- 

48-7 

8942  18,1 

34 

325  5S 

S.2 

3-6 

0.7 

39 

900 

56.3 

34     I     0,3 

4- 

41.2 

8s     S    2,7 

35 

49  38 

10.9 

3-4 

2.8 

4.8 

32 

590 

590 

580 

56.3 

3ID  17  11.2 

+    I.O 

36 

343  54 

9-5 

3-7 

7-2 

35 

990 

965 

56.3 

16     2     4-6 

4- 

17^6 

67     8  43.4 

4-  0,7 

37 

343  16 

17.0 

13.5 

9.0 

10.7 

36 

848 

850 

55-1 

\l  12  i3'6 

+ 

rS.3 

67  47     0.7 

4-  0.6 

33 

341  44 

8.3 

3-3 

5.6 

37 

030 

03a 

55-1 

928 

+ 

6g  18  59.9 

4-  2.0 

39 

337    8 

12.3 

8.3 

3-8 

S.o 

32 

750 

748 

55-1 

22   47    11,0 

+ 

25^6 

73  S3  57-8 

4-  0.4 

40 

339    0 

5-2 

28.0 

29.7 

33 

875 

20    55    24.2 

4- 

23-3 

4-    I.I 

41 

347     8 

ra.7 

9.5 

4.5 

6.0 

36 

520 

505 

55-1 

12  43  II. 7 

+ 

13-9 

63  54  46-8 

4-   3.7 

4S 

339  5S 

10. 1 

6.5 

2.7 

2.2 

36 

015 

025 

55-1 

20    14        1.3 

+ 

22.3 

71    10  44.8 

+   1.3 

43 
44 

52    6 
346  43 

n'o 

8.4 

5.8 
7.8 

6.1 
9.0 

36 
39 

020 

930 
060 

065 

55.1 
55-1 

307    50      1.2 

13     8   53,8 

4- 

14-; 

353  55     3-9 
64  IS  29.3 

4-   1.4 

4-   3.5 

45 

337  52 

13.0 

5.3 

39 

065 

070 

4- 

73  II  37.0 

4-  o,s 

46 

342  S3 

II. 3 

6.3 

2.7 

40 

420 

315 

55-1 

17  35     8,0 

+ 

lg.4 

68  41  48.6 

47 

48 

345  28 

7.6 

3.3 

5.2 

33 

515 

515 

55-1 

14  27  55.2 

4- 

6S  34  32-2 

4-   2.5 

19 

33948 

12.0 

5-7 

i-S 

2.2 

38 

955 

005 

55-1 

' 

+ 

22.4 

71   15  30-3 

+  O.g 

No. 

Barom. 

A,. 
Thcr. 

Ex. 
Ther. 

No. 

Parallax, 

Semi-diam, 

D 

nil 

efecfive 
iiinatioii. 

Sum, 

in. 
29,978 

68, 0 

39.5 

, 

-        0.5 

9-3 

'    19.; 

14 
15 

29,990 
30.250 

66,5 
66. s 

20 

3 
9 

"14  28  :□ 

+ 
+   14 

9.3 

4- 

0    24^0 

29 
30 

30.332 

64.0 

6.7 
5-0 

Fo 

su,m> 

ryc/i 

.../m 

«/../ 

■cdtieti 

« ■''■^  p 

"iTO- 

23 
27 

-        0.3 
-17    0,9 

+  14 

7.5 

Z 

0.3 

33 

1-5 

32 

-         5-5 

+  16 

4.6 

+ 

5  59-1 

38 

30.330 

66.0 

iJ.O 

33 

5.5 

4,6 

6  10. 1 

34 

-         3-8 

3.9 

46 

-         0,3 

0.3 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


«  «■ 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

■g| 

Apparent 

DATE. 

ji> 

OBJECT. 

> 

Right 

e 

;S 

I. 

H. 

IH. 

IV. 

V. 

VI. 

VII 

VII 

IX. 

Mean 

Inst- 

Clock 

Clock 

Ascension. 

^i 

2: 

0 

wiic. 

appar'nt 

go 

1B72. 

m       s 

^ 

-^ 

^ 

h.  m,      s. 

g 

Mar.  21 

29  Cancri  .... 

E. 

3.8 

5.4 

II. 6 

13-7 

15-9 

23-3 

25.5 

21   13-74 

-  0,92 

a  21  29.02 

-  0,33 

e     Hydr^  .... 

E. 

45-0 

47-0 

49.0 

53.2 

54-7 

57.3 

39  44-95 

-  0.96 

+  16. 2i 

+  16. 20 

3  40    0.19 

-  0.08 

3 

E. 

35-4 

37.6 

39.8 

44-0 

45-7 

48.4 

I'  35-45 

-  0.93 

+  15.20 

9  II  50-72 

-  0.63 

4 

I     Draconis    .      .      . 

E. 

59  .'3 

13.4 

28. 5 

42.9 

57-2 

18  28.26 

+  0.17 

+  16. 31 

9  t8  44.64 

-  0.51 

5 

0     Hydrse  .... 

E. 

51.0 

53.5 

55 -o 

3.1 

5-2 

II. <j 

13.0 

IS -'6 

21     3.20 

-   1. 00 

+  16,23 

+  15.21 

9  21  18.41 

-  0.05 

6 

E     Lconis  .... 

E. 

6.g 

9.7 

tl.4 

18.2 

20.4 

a2.7 

29.5 

31.0 

34.0 

38  20,42 

-  0.91 

-fi6.iS 

+  16.21 

9  38  35-72 

-  0.03 

7 

/I     Leonis  .... 

E. 

ff    Loonis  .... 

E. 

2.1 

4.3 

14  .'5 

10.6 

24.9 

53  12,42 

-  0.95 

+  16.2; 

9  53  27.68 

-  0.74 

9 

a     Leonis  .... 

E. 

10.4 

16-7 

i8;i 

20.8 

27.0 

31-3 

I  18,74 

-  0.94 

+  16. )8 

+  16.21 

10    I  34.01 

Moon  1,  N,      .      . 

E. 

30.3 

33.0 

34.7 

^1.2 

43-4 

45-6 

52.0 

53-7 

=6-5 

2  43-3S 

-  0.93 

+  16.21 

10    2  53.66 

+  65.29 

" 

y     Lconis.      .      .      . 

E. 

27.1 

30.0 

31.6 

38.1 

40.4 

42.5 

^9-o 

50-8 

53-5 

12  40.33 

-  0.92 

+  16.2! 

+  16.21 

10  12  55.62 

24 

12 

/    Gemmomm     .      . 

E. 

36.6 

39.3 

40.9 

47-3 

49-5 

51.6 

58. 1 

59-8 

2.3 

31  49.49 

~  0.90 

+  15.41 

7  32     5-00 

-  0.07 

13 

K    Geminorum    .     . 

E. 

23-< 

25.3 

27.5 

29-7 

32.0 

36  27.50 

+  16.41 

7  36  43-03 

15 

A     Ursa;Minoris.'s.P. 

E. 
E. 

i3!o 

25.0 
30.0 

27.2 
43.0 

29.4 

31.6 
30.0 

S.'o 

38  27.  zo 
51  42.02 

-  0,90 

+  16.41 

7  38  42.71 

~  °-" 

16 

Uranus  I.e.    .     . 

E. 

48  .'7 

51.5 

53-1 

10.6 

12.4 

15.0 

57     1-88 

-  0.89 

+  16. 4i 

7  57  17.40 

17 

Uranus  II  .      .      . 

E. 

57.8 

0.0 

2  2 

4.4 

6.6 

57     2.20 

-  0.89 

+  16.41 

7  57  17.72 

i3 

/i'   Cancri  .... 

E. 

45-0 

43.0 

49-5 

56.4 

58.5 

0.6 

7.2 

9.0 

1 1 .6 

59  53-42 

-  0,89 

+  16.41 

8    0  13.94 

-  0.24 

19 

fi   Cancri  .... 

E. 

24.0 

26.7 

45-5 

19.7 

4  36-87 

-  0.90 

+  16.41 

3    452-38 

-  G.26 

^   Cancri  .... 

E. 

32.7 

35.0 

37.1 

39.2 

4  37-oa 

-  0.90 

+  16.41 

8  12  P'" 

21 

X    Cancri  .... 

E. 

47-9 

50.  g 

52.6 

59-5 

1.7 

4.0 

II. 0 

12  .'s 

15-7 

12     1.79 

+  16.42 

-  0.34 

22 

J'-   Cancri  .... 

E. 

6,9 

9-4 

II. 2 

17.4 

19.6 

31.9 

23.4 

30.0 

3=.6 

l3  19,71 

-  0.90 

+  16.42 

3  18  35.23 

-  0.33 

23 

Ai  Cancri  .... 

E. 

51-7 

53-8 

55-8 

57-9 

3.8 

6.! 

35  53-76 

-  0.91 

+  15.42 

3  36    9.27 

-  0.40 

24 

d     Cancri  .... 

E. 

5-0 

7-7 

9-5 

I!. 6 

li^ 

37    9-52 

-  o.go 

+  16,42 

3  37  2S.04 

-  0.43 

25 

A"  Cancri  .... 

E. 

27.2 

29.7 

31-3 

37-7 

39-9 

41.9 

43.2 

52  .'5 

39  39 -80 

-  0-91 

+  .6.42 

8  39  55-31 

-  0.42 

26 

0=    Cancri  .... 

E. 

58.3 

0.9 

2.5 

9.0 

13,0 

19.6 

23.! 

50  11,03 

-  0-90 

+  16.42 

8  5026,55 

-  0.43 

27 

K     Cancri  .... 

E. 

21.2 

24,0 

25.4 

31-7 

33-7 

35-8 

42.0 

13-7 

46, i 

0  33.77 

~  0.92 

+  16.40 

+  16.42 

9    0  49.27 

+    O.OI 

28 

«     Hydr».      .      .     . 

E. 

53.' 

58,9 

2.9 

5.0 

7.0 

21     2.94 

-  0-95 

+  16.41 

+  16.43 

9  21  18.42 

2<) 

f    Leonis  .... 

E. 

13.6 

4S'7 

47-7 

49.9 

51.9 

".'. 

24  47.76 

-  0-91 

+  16.43 

9  25     3.28 

~  0.61 

30 

c     Leonis  .... 

E. 

6. '6 

17. Q 

22.4 

29.0 

30  7 

33.6 

-  0.89 

+  16.49 

+  16,43 

9  38  35.60 

31 

/I    Leonis  .... 

E. 

0.2 

3.2 

5.0 

II. 8 

14.1 

i6.4 

23.4 

25  0 

=3.0 

45  14-12 

-  0.88 

+  16.33 

+  16,43 

9  45  29.67 

+  0.09 

32 

a     Leonis  .... 

E. 

5.7 

8.5 

10. 0 

16-3 

18.4 

20.5 

26,9 

28.4 

31.0 

I  18.41 

-  0,91 

+  16,46 

+  16.43 

10    I  33.93 

-  0.07 

33 

0    Leonis  .... 

E. 

4.4 

7.0 

3.5 

15.0 

19.2 

25.7 

27.3 

29.9 

42  r7.i4 

-  0,90 

+  16.52 

+  16,45 

II  42  32-69 

-  0.09 

34 

0     Virginia      .      .      . 

E. 

22.6 

26.8 

31.0 

35 -o 

36.6 

39-2 

58  26.80 

-  0,91 

+  16.40 

+  16-45 

II  58  42-34 

+  0-03 

^     Virginis      .      .      . 

E. 

54.5 

57.2 

58.7 

4-7 

6.9 

9.0 

15-0 

i5.6 

19-2 

13     6,87 

-  0.94 

+  16.47 

+  16,46 

12  13  22.39 

-  0.03 

36 

P    Corvi     .... 

E. 

14.8 

16.6 

23.1 

25.4 

27.6 

34-2 

36-Q 

38-3 

27  25.40 

-  0-99 

+  16.52 

+  16.46 

12  27  40-87 

-    O.IO 

37 

Moon  I,  N.       .     . 

E. 

50.6 

33.2 

54-7 

0.9 

3-0 

5.0 

II. 2 

13.0 

15-7 

31     3-03 

-  0-93 

+  16.46 

12  31  18.56 

+64-35 

38 

Moon  II     .      .     . 

E. 

59.3 

3-1 

9.6 

II. 7 

13. S 

20.1 

21.6 

24.2 

33  11-69 

-  0.93 

+  16.46 

12  33  27-22 

-64.31 

27 

39 

6    Canis  Majoris 

Ha 

40.  B 

43-7 

45-4 

52,1 

54-4 

56.7 

3.6 

5.2 

8.C 

2  54.43 

~  r.ii 

+  17.82 

+  17-32 

7     3  M.14 

-  0.05 

6    Geminorum     .      . 
Piazzl  VII,67.      . 

Ha 
Ha 

57-8 

7.8 

13^6 

13.3 
19.0 

19.9 
24.9 

21-5 

24-4 

17  13.52 

-  0:46 

+  17-91 

+  17.82 
+  17-82 

7  12  28.44 
7  17  32-36 

-  0.13 

-  0.34 

Ha 

43.0 

50  .'8 

52^3 

58.7 

0.8 

2-9 

9.2 

10.9 

13  .'6 

26    0,80 

~  0.54 

+  17-32 

7  26  18. o3 

+  0,01 

43 

c     Geminorum     .      . 

Ha 

47.3 

50.2 

51.8 

58.6 

l.O 

3-2 

10. 1 

14-7 

36    0,96 

-  0.40 

+  17.83 

7  36  18.39 

-  0.06 

44 

g    Geminorum     .      . 
5,     UrsaiMinoris.S.P. 

Ha. 

23.2 

25-4 

27.6 

29.8 

34.0 

35-7 

38-3 

38  25.40 

-  0.51 

+  17-33 

7  38  42-72 

-  0.06 

Ha 

42.0 

52  15-65 

-     . 

46 

ui  Geminorum     .     . 

Ha. 

42.9 

44^7 

51-5 

53-7 

56.0 

4-5 

7-4 

52  53.73 

+  17-83 

7  53  II-16 

+    O-OI 

UranuS.C.      .      . 

Ha 

41.5 

44.2 

45-7 

53.3 

54.5 

56.3 

3.4 

5-0 

7.3 

56  54-53 

-U17.83 

7  57  11-94 

i'    Cancri  .... 

Ha 

24.8 

26.4 

43-7 

45.2 

47.9 

4  35-02 

-    0.52 

+  17-83 

8    4  53.33 

4g 

i'    Cancri  .... 

Ha 

31-0 

33-0 

35-3 

37-5 

39-7 

4  35.30 

-    0,52 

+  17.83 

8    4  52,61 

-    0.21 

4.  Bisections  at  set  C. 

7.  Bisections  at  wires  Bi  and  D,i 

13.  Bisection  at  wire  Dj. 

37.  Telescope  micrometer  reading  increased  one  revolution  in  reduction. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS.          TELESCOPE  MICROMETER. 

,Sd 

a    - 

pi 

Circle 
Division. 

(£■§ 

°    . 

Apijai-Piit 

JJ 

Zeiiilh  Dis- 

North Polar 

^  'i 

z 

I. 

11. 

III. 

IV.      Rev. 

■■ 

"■ 

3. 

4- 

5- 

tance,  South 

Distance. 

So 

335  42 

^'  I  r  "8 

6.1 

2.5 

T 

700 

55.! 

24  15  13.5 

4- 

27.5 

75  22     2.2 

-  0,4 

327  5& 

34 

922 

941 

55. 1 

+ 

38-2 

+  1.3 

3 

339  iS 

=4.4 

9-3 

4.8 

37 

530 

585 

55.1 

20  33  30,4 

-l- 

23.1 

71  45  14-7 

5 
6 

42  54 
312  58 

345  24 

11. Q 
13.1 

7.9 
8.5 

9.2 

3.8 
4.5 

6.2 
5.7 

3S 
39 

34 

055 

500 
260 

528 
26S 

045 

55. 1 
55.1 

55-1 

317     I     1.8 
46  58  57-0 

14  31  37.1 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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-  3-0 

3 

338  26 

9  23,5 

24.7 

24.2 

37 

090 

090 

54.9 

21  30     5.8 

+ 

72  36  50-0 

4 

333  33 

9  23.6 

24.1 

23.9 

35 

462 

460 

54-9 

36  17  40.5 

+ 

77  24  30-5 

5 

335  24 

9  28,5 

29.9 

39,3 

26.9 

33 

526 

524 

54.9 

24  31  35.9 

760 

+ 

26.6 

75  38    4.3 

-   1-9 

6 

7 

.3  26 

9  26.0 

26.8 

26.8 

26.9 

33 

040 

030 

5S.1 

346  30  26.8 

- 

14.2 

37  36  33-3 

+   l.l 

9 

3  04 

10 

290  40 

928.7 

29.0 

27.5 

0.7 

37 

920 

900 

58.; 

69  16  26.6 

-t-  2 

35.2 

120  25  23,0 

-f  0.1 

„ 

47  38 

10    3,6 

4.8 

5.0 

8.0 

33 

300 

300 

300 

58.1 

312  l3  38.9 

_  J 

5-0 

3  23  55-1 

—  3-0 

318    8 

3-2 

2-5 

3.7 

800 

796 

58.1 

41  43  44-4 

+ 

53-0 

92  55  5S.6 

+   1.9 

13 

313  44 

()  21.6 

21.5 

39 

014 

008 

58.1 

47  12  36.2 

+  I 

3.9 

93  20    1,3 

+   1.2 

'4 

63  46 

io  11.7 

14.5 

33 

766 

772 

58.1 

306    9  36-4 

357  14  36.8 

+  0-3 

IS 

354  16 

28.8 

0.0 

0.0 

o.e 

39 

S26 

840 

58-1 

5  40  57-5 

810 

-H 

5-9 

56  47  24,6 

+  0.4 

16 

rg  46 

0.2 

4.2 

3.5 

1.6 

38 

945 

950 

57.4 

340  10  46.3 

795 

^ 

21.3 

31  16  46.3 

-23.1 

17 

312    44 

27.4 

29,6 

29.6 

33 

560 

570 

57-4 

47  12  35-9 

+   I 

3-7 

4-  0,8 

53  46 

28.2 

2Q,9 

34 

710 

660 

635 

57.4 

3<*    9  37-3 

798 

20.6 

357  14  37-9 

4-    1.4 

19 

334  42 

24.5 

26.2 

26!o 

26.5 

32 

260 

250 

57.4 

25  12  56.1 

+ 

27.8 

76  19  45.1 

4-  0.6 

295  22 

23.4 

27.1 

26.7 

26.8 

32 

602 

592 

525 

4S8 

422 

57-4 

64  33     0.8 

798 

+    3 

3-4 

115  41  25-4 

21 

331  22 

25.2 

26.6 

26. S 

27,6 

40 

903 

925 

57-4 

28  35     Q.8 

■f 

32.1 

7942     3.1 

4-  0.2 

22 

339  34 

25.3 

27.0 

26.9 

27.2 

33 

900 

925 

57-4 

30  21  22,3 

738 

-t- 

34.4 

81  38  17.9 

-  0.1 

23 

52    6 

,„„.„ 

18.5 

17-3 

19.6 

35 

13S 

014 

58.4 

307  49  59-2 

-    I 

16.1 

358  55     4-3 

4-   2.9 

24 

327  56 

14.1 

14-3 

14.3 

715 

705 

5B-4 

31  59  53. 5 

37.1 

33     6  51.8 

4-   2.7 

K5 

337    8 

^■5 

9.8 

10.7 

39 

264 

58-4 

22  43  59.0 

+ 

25.0 

73  55  45-2 

-f  0.2 

26 

27 

332  14 
312  56 

4-7 
6,9 

5.5 
7-5 

5-8 
6.2 

1:9 

3f> 
3' 

^08 

710 

812 

58.4 
S8.4 

27  42  15-1 
46  59     1.7 

-1- 
+    I 

31-3 
3.7 

78  49     7-6 
98     6  26.6 

+   1.6 
+  2.5 

28 

331.20 

10  18.0 

18.7 

ig.o 

20.0 

36 

520 

512 

53.4 

28  36  25.6 

825 

+ 

32.4 

79  43  19.2 

-  2.0 

2<j 

333  26 

10.5 

32 

566 

552 

5B.4 

26  29  17.4 

29.7 

77  35     8.3 

-   1.7 

30 

333    4 

6.3 

6^7 

6^5 

7.2 

35 

31:4 

320 

58.4 

26  51  55.0 

30.2 

77  58  46.4 

-   1.8 

31 

334    6 

5.0 

5.7 

6-7 

5.' 

35 

532 

52S 

58.4 

25  49  57.2 

23.9 

76  56  47.3 

-  1-7 

32 

333  26 

4.9 

5.7 

5-2 

6.0 

36 

203 

58.4 

21  30    7.4 

+ 

23.5 

72  36  52.1 

33 

337  50 

9  29.7 

29.4 

29-3 

I.O 

33 

253 

230 

53,4 

32     5  16-3 

+ 

37-4 

33  12  14,9 

-  3.4 

34 

335  24 

9.0 

32 

6Hq 

680 

53.4 

24  31  18-0 

-f- 

27.2 

75  33     6.4 

35 

336  40 

3.r 

3.' 

3.9 

3.0 

36 

072 

58.4 

23  16    3.4 

4- 

25-7 

74  22  50- I 

-  1.6 

36 

323  56 

3-2 

4.0 

5.1 

39 

950 

g54 

58.4 

31     I     3.2 

835 

+ 

35.9 

32   a    0.3 

-   3-5 

37 

315  50 

0.0 

0,4 

1.5 

1.5 

35 

250 

244 

58.4 

44     5  48.0 

+ 

57-9 

95  13     7.1 

-  6.2 

33 

308  16 

7-5 

7.7 

7-3 

9.0 

34 

510 

522 

58.4 

51  39  43-3 

+   I 

15-5 

102  47  20.5 

-   7.5 

39 

310  18 

1.4 

33 

512 

502 

53.4 

49  37  22.4 

+    [ 

9.9 

100  44  53.5 

-  7-1 

40 

325    22 

5.6 

5-7 

6-5 

860 

864 

S8.4 

34  34  48-8 

+ 

41-3 

85  41  51.3 

321  44 

7.2 

7-5 

34 

390 

306 

53.4 

3S  11  41.4 

89  i3  49.7 

-  5-4 

42 

329     4 

26,4 

26.9 

26.4 

28.4 

34 

216 

208 

53.4 

30  51  23. 3 

+ 

35.3 

Si  58  25.3 

43 

2gi  42 

0.9 

1.6 

1  2 

3.0 

33 

823 

832 

58.4 

68  13  26.7 

+    2 

29.0 

119  22  i5,9 

-  3.9 

44 

291;  38 

5-5 

5-7 

6.3 

7.5 

■40 

658 

682 

53.4 

68  19  16-4 

+    3 

29.7 

irg  23     7.3 

45 

286  36 

7.2 

8.5 

9.8 

174 

186 

58.4 

73  20  37.7 

'•    ■ 

4-  3 

13. 0 

124  30  16.9 

46 

23:5 

29.5 

812 

53.4 

76  36  41-0 

+  4 

7-3 

127  47    9.5 

47 

284  54 

a. I 

3-0 

3.1 

36 

712 

718 

58-4 

75     2  12-0 

-f-  3  41. 1 

126  12  14.3 

-  8.7 

4S 

336   20 

29.4 

0  6 

1.2 

0.8 

36 

220 

214 

58.4 

23  36     2.8 

+ 

26.3 

74  42  50.3 

4-   2.3 

49 

330  30 

9  26,9 

26.7 

28. 4 

23.3 

33 

432 

«3 

53-4 

29  25  33. 8 

4- 

34.0 

80  33  29-0 

+  2.8 

No. 

Barom. 

At. 
Ther. 

Ex. 
Ther. 

No. 

Parallax. 

Semi-d 

am. 

Illur 

fecUve 

u.. 

5 

in. 
29.978 

6i.o 

46.0 

~ 

-53  22.7 

-1-  16 

0.7 

7  12,0 

15 

30.063 
29.870 

67.0 
68.5 

42.0 
42.0 

24 

30. 124 

68.0 

41.0 

jr^rsum»,a 

ry  of  the  dtmtnts  of  reduction  see  f 

g'l- 

Hosted  by 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


^ 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

sl 

^ 

Apparent 

DATE. 

OBJECT. 

Right 

1872. 

S 
-A 

3i 
0 

I. 

H. 

in. 

IV. 

V. 

VI, 

VII, 

VIII 

IX. 

Mean 
wire. 

'-''■ 

Clo 
appa 

1; 
nl 

Clock 
ad  op  led. 

Ascension, 

0  a 

1 

m       s 

g 

h.  m.     s. 

g 

Apr.    1 

I 

4 

Draconis.(R,).      . 
Draconis,  (R.].      , 

F. 
F. 

: :  !^.^'.^ 

4S.7 

5S.3 

7.0 

5  55. So 

+  2,84 

+  18 

25 

12     6  16,89 

-  o.so 

3 

Canum  Venitl.      . 

F. 

■  ■  |40,3 

42  ,'8 

45.4 

48 .0 

50-7 

49  45.44 

+  18 

■33 

+  18 

12  50     3.6S 

-  0.07 

4 

e 

Virgims      .      .     . 

F, 

50  .'c 

53.0154.6 

0.8 

2.9 

4.9 

IS. 5 

15-0 

3     2.81 

-  0.71 

+  iS 

.32 

+  18 

26 

13     3  20.36 

5 

Polaris,  S.  P.   .      . 

F. 

58-5 

33-C^ 

8.5 

42.0 

isis 

It     7.70 

-31.58 

+  18 

26 

-  2.51 

6 

Moon  II.  N.    .      . 

F. 

53-6 

55-S 

58-2 

0.4 

2.6 

20  S3.I2 

-  r.oi 

+  18 

31 

20  21  15.42 

—73.60 

7 

DelphLni     .      .      , 

F. 

34-8 

37-4 

39.0 

45-3 

47-3 

49.4 

55-8 

57-3 

S9-9 

26  47.36 

-'0.51 

+  i3 

+  18 

31 

3027     5.16 

+  o,og 

Cygni    .... 

F. 

27.4 

31.0 

33.0 

ji.9 

44-6 

47.6 

56.2 

58.3 

36  44.64 

+  0.09 

+  i3 

31 

20  37     3.04 

g 

^ 

A'q.arii.       ,      .      . 

F. 

14-3 

16.7 

24.5 

26.6 

28.8 

34-9 

36-5 

39-0 

45  26.62 

+  1I 

+  j8 

30  45  44.18 

-  o!i6 

Pegasi  .... 

E. 

59-7 

1-8 

4.0 

6.0 

58    3.94 

-  o!4a 

+  i3 

■29 

+  18 

23 

22  58  21. 6g 

—  0.03 

2 

II 

Sunl.N.    .      .     . 

E. 

14.7 

17.4 

19.0 

35-0 

27.0 

29.1 

35-4 

36-9 

39-4 

47  27.10 

-  0,5s 

+  i3 

24 

0  47  44.76 

Sun  II,  3.    .      .      . 

E. 

40.1 

44.4 

45.9 

48-5 

49  36-14 

-  o.sa 

+  18 

24 

0  49  53.80 

13 

Polaris.      .      .      . 

E. 

47 -d 

14.5 

39-5 

7-0 

+24.81 

+  i3 

34 

I  10  S6.S5 

+    0.O3 

'4 

/J 

Arictis  .... 

E. 

r-7 

4-5 

5-8 

12.7 

15-0 

17.1 

23-5 

25.2 

27 .8 

47  14. 81 

+  1S 

.30 

+  18 

35 

I  47  32.65 

-  0.03 

15 

Mercury  I.e..      . 

E, 

1.6 

4.3 

5-8 

■ 

14-3 

16.4 

22.6 

24.3 

27. c 

56  14.27 

-  0.48 

+  18 

25 

._J^56  32.04 

'+  0.25 

16 

a 

Arietis  .... 

E. 

24.9 

=7-5 

29.3 

35-9 

38.1 

40.4 

47.0 

48.5 

51.4 

59  38.10 

-  0.38 

+  i3 

.31 

+  i3 

25 

I  59  55-97 

-  0.05 

Ceti 

E. 

6.8 

8-3 

14-4 

16.5 

24-6 

26.2 

55   16.46 

-  0.60 

+  i3 

+  18 

25 

2  55  34.11 

+  0.09 

re 

Geminorum     .      , 

E. 

53-2 

56.0 

58.0 

5.2 

7-6 

17-3 

19,1 

26     7.63 

-  0,33 

+  13 

.37 

+  iS 

39 

7  26  25.59 

+  0.16 

'9 

lupilerl     .      .     . 

E. 

2.8 

4-5 

23.7 

26.5 

28  13.25 

+  18 

29 

7  28  31. og 

Jupiter  II  .      .     . 

E. 

11.6 

'3-9 

16  .'1 

13.4 

2o!6 

28  16.12 

-  0.45 

+  i3 

39 

7  28  33.96 

21 

<[ 

CanisMinoris.      . 

E. 

5.8 

8.4 

10  0 

16.2 

18.2 

20.1 

26.5 

28.d 

30-6 

33  18.20 

-  0.63 

+  i3 

.30 

+  18 

29 

7  32  35.86 

-  0.17 

;J 

Geminotum     .      . 

E. 

56.S 

g.g 

1.6 

8,4 

13.2 

20.3 

21.9 

25.0 

-  0.3S 

+  iS 

■29 

+  18 

29 

7  37  23.79 

-  0.03 

33 

'P 

Geminorum     .      . 

E. 

o.g 

12.6 

19.4 

21.7 

24.0 

31.0 

32.7 

35-5 

45  21.76 

+  18 

.29 

+  13 

39 

7  4S  39-66 

-  0.08 

24 

X 

Urs:eMinoris,S.P. 

E. 

19. 0 

57.0 

q.O 

25.0 

24.0 

52  10.72 

—26,52 

+  18 

29 

19  52    2.49 

-  0,65 

25 

Uranus  I,  C.    .      . 

E. 

44. < 

46.1 

48.4 

50.5 

52.7 

56  48.34 

-  0.46 

+  18 

39 

7  57    6.17 

26 

Uranus  II  .     . 

E. 

57-4 

59-2 

1.9 

56  48.73 

-  0,46 

+  18 

29 

7  57     6.56 

15 

Argus   .... 

E. 

34 -'e 

37-8 

39-4 

46.0 

aS.4 

50.6 

57.6 

59-0 

t-7 

I  48.37 

-  0.96 

+  l3 

,29 

+  18 

29 

8     2     g.70 

z3 

UrsasMajoris  ,      . 

E, 

5-3 

3.5 

14-6 

50    8.42 

-  0.05 

+  18 

30 

8  50  26.67 

2g 

ia,Yr.Cat.i379,S.P. 

E. 

24.2 

12.2 

43.5 

3fi.S 

53     0,36 

-  3.50 

+  18 

30 

20  53  15.16 

+  0.13 

30 

" 

Caiicri  .... 

E, 

18, 9 

=X-5 

23.2 

29.3 

31-5 

33-5 

39-8 

4".  .■4 

44-0 

0  31.46 

-0.57 

+  lS 

.34 

+  i3 

30 

9    049-19 

+  0.05 

31 

I 

Dracoiiis    .      .     . 

E. 

54-8 

7-8 

22  0 

37.0 

51-7 

18  22.66 

+  2.94 

+  i3 

30 

9  18  43-90 

-  0.46 

32 

Hydtse  .... 

E 

48,'s 

51.0 

52.6 

58,7 

0.8 

g.<j 

13.3 

21      0.82 

-  0-77 

+  18 

.24 

+  18 

30 

9  21  13.35 

+  0.03 

33 

k 

Leonis  .... 

E. 

36.1 

33.8 

40.4 

46.6 

48.6 

SO. 8 

56.9 

58.5 

24  48.64 

-  0.58 

+  iS 

30 

9  25     6.36 

-  0.51 

34 

Leonis  .... 

E. 

4.2 

7.0 

8.8 

15-5 

'7-7 

26.8 

28.5 

30!  0 

38  17.72 

-  0.42 

+  18 

-27 

+  i3 

31 

9  38  35.61 

35 

B,  A.  C.  3345  -      . 

E. 

!0,7 

14-9 

21.1 

23.2 

25.4 

31-6 

33-2 

40  23.24 

-  0.56 

+  l3 

31 

9  40  40. gg 

-  oisQ 

36 

li 

Leonis  .... 

E, 

57-8 

0.7 

2.5 

9-3 

'3-9 

20.8 

22.5 

25-3 

45  11.60 

-  0.40 

+  l8 

+  i3 

31 

9  45  29.51 

+    0.O3 

37 

V 

I^onis  .... 

E. 

50.5 

53-0 

54.7 

0.9 

3'o 

5-2 

II. 4 

12.9 

51     3.04 

-  0,55 

+  18 

31 

-  0.64 

3 

3S 

Moon  II     .      ,      , 

Ha 

9.^ 

11.9 

13.5 

20.1 

22.2 

24.5 

31-0 

32.6 

35-3 

31  22.26 

-  0.9S 

+  lS 

ss 

32  21  40.13 

-6g,46 

4 

39 

Sunl.N,    .      ,      . 

Ha 

3r.9 

34.4 

35-9 

42.0 

44.0 

46.2 

52-5 

53-9 

56.4 

54  44.13 

-  0.62 

+  i3 

87 

0  55    2.3S 

40 

Sun  II,  S..        .      . 

Ha. 

40.7 

43-4 

44-9 

51.0 

53-0 

55-1 

1-5 

3-0 

5.5 

56  53-'2 

-  0.62 

+  18 

37 

0  57  11-37 

Polaris  .... 

Ha. 

45-S 

14.3 

34.  s 

10  10.92 

+26.93 

+  ifi 

I  10  56,73 

+  ■■0.18 

Tauri    .... 

Ha. 

2.5 

5.0 

6. '7 

13-0 

15-2 

17.2 

23^6 

25.2 

27.9 

28  15.14 

-  0.48 

+  18 

+  18 

90 

4  28  33-56 

+  0.03 

43 

a 

Aurigfc.      .      .      . 

Ha. 

36-4 

[O.O 

42-3 

51.0 

54.0 

56.9 

5-7 

7.8 

II. 6 

6  53-97 

+  0.04 

+  18 

91 

5    7  12-92 

+  0.04 

44 

? 

Orionis.      .     .     . 

Ha. 

0.2 

2-3 

4.3 

6.4 

8.4 

8    4.32 

-  0.81 

+  1 

-85 

+  18 

91 

5      3  22.42 

+  0.06 

4; 

13 

Tauri    .... 

Ha. 

38.6 

41.6 

43.1 

50.2 

52,5 

54-7 

1.3 

3.5 

e.'s 

17  52,50 

-  0,30 

+  1 

.8g 

+  iS 

91 

5   18  11. II 

46 

S^ 

Virginis     .      .      . 

Ha. 

40.8 

43-3 

45-0 

SI -2 

53-2 

55-1 

I-! 

3-0 

5-5 

26  53.13 

-  0.73 

+  l3 

97 

12  27  11.42 

-  o'.lt 

47 

Virginis      .      .     . 

Ha 

40.8 

i3-4 

44-9 

2.7 

5-3 

34  53.05 

-  0,62 

97 

13  35  11.40 

48 

f 

Virginis      .      .      . 

Ha 

49.0 

51.0 

53.2 

55-3 

57-3 

34  53.16 

-  0.62 

+  i3 

97 

12  35  II. 51 

4g 

Cniium  Venal.      . 

Ha. 

29.0 

3..V3,.. 

42.1 

44-7 

47-3 

55-3 

57-3 

0-5 

49  44-73 

0.00 

+  19.03 

+  i3 

97 

12  50    3.70 

-  0.06 

r.  2.  Bisections  al  sets  B  and  D. 

2.  N.  P.  D.  seems  all  wrong. 

II.  Bisections  at  wires  Bj  and  D,. 

21.  Telescope  micrometer  read ingjn creased  on 

e  revolutio 

in  ledu 

32.  Tele  scop  e^miciomeier  reading'diminisbed  f 

ons  in  re 

lucli 
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OBSERVATIONS  WITH  tllE  TRANSIT  CIRCLE, 


MICROSCOPE  MICROMS. 

THLESCOPE  MICROMETER. 

3g 

1 

Circle 
Division, 

Apparent 
Zenith  Dis- 
tance, Soutl:. 

1 

Apparent 

Novtli  Polar 

Distance. 

ll 

V. 

VI. 

VII. 

VIII. 

Rev. 

J 

2 

4- 

5- 

z 

8.5 

3.Q 

" 

32 

n" 

fS 

Su 

140  30 

610 

612 

58.4 

219  25  15.8 

362 

^- 

49-5 

II  40  15,9 

-  2.3 

148  20 

4^8 

4-4 

6.5 

530 

526 

58.4 

211  35  56.5 

+ 

37.1 

19  29  47-6 

-34.3 

3 

6.4 

6.0 

32 

150 

359  53    7-4 

50  59  28.5 

+  0.6 

316  12 

5-fi 

5-9 

7-0 

■ifi 

095 

09  8 

108 

58-4 

43  44    6.7 

4- 

57-7 

94  51  25.6 

4-    1.3 

S 

S2    24 

1.9 

2.7 

3-7 

5-2 

38 

145 

145 

14; 

140 

13S 

58.4 

307  32  34.9 

366 

-    I 

i3.3 

358  37  37.8 

4-  o.S 

0 

297     4 

0.4 

0  ; 

1. 8 

0.5 

36 

i24 

58.4 

62  52     7,2 

„    I 

56,6 

114    025-0 

7 

331  56 

9  27.3 

38.0 

40 

70O 

698 

702 

700 

58.4 

28     I   10.2 

3.1S 

+ 

3"-9 

79     8    3-3 

+  0.5 

5  52 

9  27.2 

29.3 

0.7 

29!2 

33 

850 

840 

58.4 

354    4  41.9 

6.2 

45  10  56.9 

9 

3"  36 

2Q.8 

29.4 

0.5 

37 

515 

515 

53.4 

43  20  21.9 

842 

4-    I 

99  27  50.3 

+    0.! 

335  34 

22.6 

24.5 

24.7 

36 

125 

150 

53.2 

24  22  23.7 

+ 

25.3 

75  29  !1.2 

+     1.1 

II 

326  32 

9.4 

12. 1 

■3.' 

11.7 

29 

752 

7qS 

58.2 

33  22  34.6 

745 

4- 

38.3 

84  29  34.0 

326    0 

5.6 

6.9 

30 

iiS 

130 

33  54  37-2 

39.0 

85     I  37.4 

13 

4938 

10  7.0 

8.3 

q.8 

is3 

270 

190 

310  17     9.7 

3.4 

311  14 

ro    7.3 

8.2 

3.9 

37 

S20 

18  42  34.8 

4- 

19.7 

69  49  15.7 

+   3-1 

15 

335  2S 

10.2 

12.6 

i'-3 

37 

l62 

loS 

53. a 

24  28  27,0 

4- 

26.4 

75  35  14.6 

It 

343  54 

1.7 

2.0 

4.1 

3-0 

36 

440 

445 

58,2 

16    a    3.2 

+ 

16.7 

67    3  46.1 

+  3.0 

17 

324  38 

g.o 

II. 6 

35 

153 

35  17  55.8 

4- 

86  24  S8-2 

'9 

353  12 

326  35 
349  22 

'J-' 

4-3 
9-3 

12.8 

6.5 
12.3 

5-7 
9-7 

33 

34 
33 

925 
140 

230 

\ 

55.6 

55.6 
55-6 

6  43  25.9 

33  20    0.1 
10  33  22,1 

4- 

''6:9 

33.4 
10.9 

57  49  54 -o 

84  26  59.7 
61  39  54.2 

4-  0.3 

23 

348     8 

15.2 

IS. 4 

16.7 

I5-S 

33 

945 

955 

55.6 

II  47  40,3 

62  54  13-7 

+  0.3 

24 

52    6 

7.5 

9.0 

35 

302 

310 

305 

55-6 

307  49  53-1 

'S-i 

358  54  59-2 

4-  0.4 

25 

342  22 

.o.s 

10.4 

9.8 

37 

720 

690 

55.6 

17  34  32.9 

+ 

18.5 

26 

297     fi 

8.0 

0.2 

36 

350 

312 

55. 6 

62  48     9.4 

765 

4-    I 

53-2 

113  56  23,8 

9  34 

S.i 

5-8 

37 

320 

33s 

55-6 

350   2!      6.4 

41  27  16.6 

60  56 

10.5 

12.6 

33 

695 

735 

55-6 

293  59  15-2 

45-3 

350    3  51. I 

-   3.4 

30 
31 

332  '8 
42  54 

3.7 

"■3 

5.5 

ro!6 
3-8 

36 
31 

443 

Q20 

460 

55-6 
55-6 

27  42  13-7 
3f7    0  57.3 

' 

30.3 

8     6  23.8 

4-  0.9 

32 

312  56 

i7'7 

i;.o 

17.8 

17,0 

36 

260 

240 

55.6 

46  59    0.0 

33 

331  zo 

1-7 

3.2 

0.3 

37 

702 

55-6 

23  36  23.3 

32.0 

79  43  17-0 

-    '.3 

34 

345  24 

6-3 

7.0 

6,8 

6.2 

34 

255 

232 

-   '      55-6 

14  31  35.7 

15.2 

65    33    '2,1 

-  0.8 

35 

333     4 

3.2 

3-4 

2.1 

35 

6a2 

565 

55-6 

26  51   53.6 

+ 

29.8 

77  58  43-6 

-    1,8 

36 

347  40 

6.8 

5-6 

7.2 

6.7 

335 

305 

55-6 

12    lO    53.7 

+ 

12.8 

63  23  27.7 

+    1.3 

37 

334    C" 

14-5 

16.1 

16,5 

15-7 

34 

930 

915 

55.6  1     25  49  55.1 

785 

+ 

23. 5 

76  56  44.3  :  -  1.7 
i           1 

38 
39 

327  18 

12 

1.8 

3-8 

g 

31 

450 

615 

'ift.i 

32  36  50.4 

j_ 

37.6 

33  43  49-2 

32646 

25^7 

27.3 

37.8 

27.9 

31 

625 

56-1 

33    3  47-0 

+ 

38. 4 

34  15  46.6 

41 

49  38 

9  18.6 

21.5 

22.6 

23-5 

33 

555 

535 

580 

56.1 

310  17  10.8 

783 

9-2 

-  0.9 

42 

337  l3 

a. 4 

2.9 

37 

340 

365 

56.1 

32  33  18,9 

760 

+ 

24.3 

73  45     4.4 

43 

6  54 

290 

3-1 

2-7 

1-5 

34 

995 

995 

56.1 

353     I  43.a 

"" 

7-1 

4t    7  57-3 

-  0.8 

44 

312  42 

29.1 

2.0 

2.6 

3-0 

35 

390 

390 

56.1 

47  13  48-6 

4-    I 

3.0 

98  2!  12.8 

+  0.2 

45 

349  33 

2,4 

2.7 

34 

505 

530 

56.1 

75S 

+ 

io.7 

61  30    8,0 

46 

31a  r8 

28!o 

29.0 

29.3 

o"6 

33 

940 

920 

58.4 

47  37  26.2 

860 

+  r 

^■2 

q3'44  53.3 

-  7.0 

47 

320  18 

28.5 

29.0 

0.6 

35 

015 

130 

58.4 

39  37  44 -o 

-h 

49.8 

90  44  55-0 

-  7.7 

48 

320  18 

29.0 

0.6 

35 

405 

58,4 

39  37  49. 1 

-1- 

49- H 

90  45     0. I 

-   7-7 

49 

0.0 

0.9 

I. a 

1.6 

32 

560 

590 

58-4 

359  53     7.5         -    ■ 

~ 

0,1 

50  59  23,6 

4-    1.3 

No. 
5 

Barom. 

At. 
Ther. 

Ex. 
Ther. 

No. 
6 

Parallax. 

Semi-diam. 

D 
Illu 

fectivc 
nination. 

Sum. 

30,182 

6g.o 

36.5 

-52  35-6 

+ .; .:, 

" 

-  36  25.0 

9 

30.21S 

64.0 

tVo 

12 

-        4.8 

+  16  1-7 
-  16  1.7 

4-   15  56.9 
-   16     6.5 

27 

48.0 

-         3-7 

-     0.7 

37 
41 

30.230 

66.0 

45.0  1 
49.0 

F^r  summ 

ryof 

lu-  d^;i 

■nts  of  iL-JuclioH  Si! p 

"£■'5- 

39 

40 

-        4-7 

+    '5   S3.; 
~   15   58.7 

4-   15  54-0 
-   16     3-4 
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OBSERVATIOx^S  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OK  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

=  S 

Apparent 

g,| 

DATE. 

S 

OBJECT. 

e 

Right 

E 

u 

I. 

IL 

Hi, 

IV. 

V.    VI. 

VII 

VIII 

IX. 

Mean 

Inst, 

Clock 

Clock 
adopted. 

Ascension. 

^  b 

Z 

A, 

w!re. 

appa- 

nt 

ss 

1872. 

Ill         s 

g 

g 

h.  m,      s. 

g 

Apr.  4 

48  Virginia      .      .      . 

Ha 

49.0 

51.6 

53.3 

59.4 

1.3   3-5 

9.6 

13-7 

57     1-40 

-  0.65 

+  13,97 

ra  57  19,72 

B.  A.  C.  4394  .      . 

Ha 

22.4 

25.0 

26.5 

32.8 

34-836.9 

43.2 

44-7 

47.0 

I  34.81 

-  0.73! 

+  18.97 

13     I  53.05 

-  0.99 

3 

58  Virginis      .      .      . 

Ha 

IS. 2 

17.8 

19.3 

25.6 

27.729.7 

36.0 

37.6 

40.0 

10  27.64 

-  0.75i 

+  18.98 

'3  10  45-87 

-  0.99 

Polaris,  S,  P.   .      . 

Ha 

40.0 

54 -f 

53-5   0.5 

II   to. 35 

-30- 3S 

+  18.98 

t  10  58.95 

+  2.46 

5 

So  Virginis      .      .      . 

Ha 

S2.1 

24.7 

26.2 

32-5 

34-5  36.5 

42.7 

44-3 

46  .'a 

2S  34.48 

-  0.68 

+  13.98 

13  23  52.78 

-  0.99 

5 

m   Virgiiiis      .      .      . 

Ha 

24.1 

26,7 

28,2 

34.4 

36.438.4 

44-7 

46.1 

48.6 

,34 -36.42 

-  0.72 

+  18. 98 

13  34  54-68 

-  0.98 

7 

J?     Bootis   .... 

Ha 

4.9 

7-7 

9.3 

15.7 

1B.0I20.2 

26.6 

30- 9 

48  17-93 

-  0.35 

+  iS 

97 

+  13.98 

13  48  36.55 

-  0.04 

8 

94  Virginia      .      .      . 

Ha 

1.5 

4.2 

M 

II. 8 

13-915.9 

23.6 

26.3 

59  13-91 

-  0.73 

+  18.98 

13  59  32.16 

-  0,96 

9 

«     Virginis      .      .      . 

Ha 

34.4 

37-0 

38.6 

44.9 

46.949.0 

55-2 

56.8 

59.3 

5  46.90 

+  13.98 

14     6     5-13 

-  0.95 

10 

E.  A.  0.  4722  .     . 

Ha 

50.8 

53-6 

55.2 

1.6 

3-8 

6.0 

12,5 

14.0 

16.8 

3     3-31 

-  0.86 

+  .8.98 

14     8  21,93 

-  0.96 

II 

?.    Vii-fiinis      .      .      . 

Ha 

41.3 

43-9 

45.5 

51.8 

53-9 

56.0 

3.7 

6.4 

It  53-86 

-  0.75 

+  18.98 

14  13  12,05 

-  0,94 

Ha 

is.ojiy.i 

[9.6 

39.7 

32.9 

36.2 

46:3 

49.0 

53. < 

+  0.37 

+  18.99 

14  20  32.34 

+  0.04 

13 

£     Booiis    .... 

Ha 

52.3155.2 

56.9 

3-9 

6.2 

8.5 

'5.4 

.7-2 

39    6^18 

+  19.04 

+  13.99 

14  39  24.95 

~-  0.07 

ci'   Libra;    .... 

Ha 

15.0 

19-3 

23.4 

43  19.26 

-  0:33 

+  18.99 

14  43  37-42 

'3 

^^-   Lib.rc     .... 

Ha 

26.5 

30.7 

32-7 

34-1 

43  30.63 

-  0.83 

+  18,99 

14  43  48.34 

-  0.06 

16 

0,     I'cgasi  .... 

E. 

50.6 

53-5 

55.0 

1.3 

3.5 

5.6 

13-5 

16. '0 

58    3-43 

+  18 

91 

+  18.83 

-  0,05 

5 

17 

.Sun  r,   N.    ,      .      . 

E. 

10.7 

!3-3 

14.9 

23-0 

85-2 

31-5 

32.9 

35.6 

5823.12 

-  0,67 

+  I3.fi4 

0  s3  41,29 

tS 

SunlLS.    .      .      . 

E. 

22.5 

24.0 

30.2 

32.3 

34-4 

40- 5 

41.9 

44-5 

0  32.26 

~  0.67 

+  .8.84 

I     0  50,43 

19 

Polaris.      .      .      . 

E. 

3.0 

26.0 

54.0 

+  31.82 

+  18.84 

I  10  51-68 

~  4.75 

a    Arielis  .... 

E. 

24.2 

26.0 

28.8 

37-7 

39.8 

46.6 

47  ."2 

59  37-61 

-  0.41 

+  18 

33 

+  '8.85 

I  59  56.05 

+  0.03 

31 

Mercury  LC.      . 

E. 

56.2 

58.0 

0.5 

9.2 

"■' 

.9.3 

21.9 

8    Q.09 

-  0,52 

+  1S.35 

a    3  27.42 

+  0.38 

22 

a    Ccti 

E. 

3.6 

6.2 

7.8 

13.9 

16.0 

.8.0 

.,., 

25.7 

28.4 

55  15-97 

-  0.71 

+  iS 

76 

+  .8.85 

2  55  34.11 

+    O.II 

a     Persei    .... 

E, 

44.2 

47-3 

50.5 

53-8 

S6.7 

14  50-50 

+  18.85 

3  15     9-56 

+  0.07 

B.  A,C.  3345    .      - 

E. 

9-9 

12.7 

!4.3 

20.5 

22.7 

24.7 

31.0 

32.6 

35.2 

40  22.62 

-  0:56 

+  18.89 

9  40  40.95 

-0.56 

2S 

/(    Lcnnis  .... 

E. 

57.1 

r.g 

8.6 

20.0 

22.0 

24.7 

45  .0.96 

-  0.32 

+  1! 

80 

+  18.89 

9  49  29.53 

+  0.08 

36 

a     Leonis  .      ,       ,      . 

E. 

"■3 

13.5 

.5.5.7.6 

>,.6 

t  15.50 

-  0.55 

+  18 

90 

+  18.90 

10     1  33.85 

-  0.04 

27 

r6  Sextanlis    .     .      . 

E. 

2.4 

5.0 

6.6 

12.7 

I4.7il6.8 

23.0 

24.5 

27.1 

3  14.76 

-0.64 

+  18.90 

10    2  33.02 

-  0.64 

2a 

E. 

18.0 

20-,  6 

28.5 

30  632,8 

39-2 

40.7 

43.4 

9  30.67 

-     0.53 

+  1S.90 

10    g  49,05 

-  0.70 

2Q 

E. 

5S.6 

2.9 

9-3 

ri.4!i3-5 

19.7 

24.0 

12  11.34 

-  O.S5 

+  18.90 

10  12  29,69 

-  0,70 

Anonymous     .      . 

E. 

.3.6 

16.0 

.7.6 

23-9 

25.9 

28.0 

34.2 

35-8 

38.4 

20   25.93 

--  0.62 

+  18.90 

10  20  44,21 

-  0,71 

31 

H.  A.C.357Q  .     . 

E. 

27.6 

30.1 

31.8 

38.0 

40.2 

42.3 

48.5 

S0.3 

52.9 

21   40.19 

-  0,51 

+  18.90 

10  21  53,57 

-  0.76 

33 

i    Leonis   .... 

E. 

12.2 

13.9 

16.6 

25      3.85 

-   0.52 

+  18,90 

to  25  22.23 

-  0,77 

33 

Anonymous     .      . 

E. 

21.5 

24.0 

25-7 

32.0 

34-0 

36 .0 

42.3 

43-7 

46.4 

29   33.96 

-  0.76 

+  18.90 

10  29  52.10 

-  0.71 

31 

Anonymous     ,      . 

E. 

37.4 

39.5 

41.7 

43-7 

46.0 

31  41-66 

-  0.76 

+  18.90 

10  31  59.80 

-  0.73 

35 

37  Sexta.a[is    .     .      . 

E, 

55  .'s 

58.3 

59.9 

6.3 

8.3 

10.3 

16.4 

18 .0 

2o.'e 

39     8.21 

-  6.6^ 

+  18,90 

10  39  26.47 

-  0.78 

36 

Anonymous     .      . 

E. 

10,4 

13.0 

14.6 

21.3 

23.2 

25-5 

32.0 

33-5 

35.3 

46  23.31 

+  18,90 

104641.21 

^0.78 

37 

55  Leonis  .... 

E. 

.  .  1  .  . 

38 

il    Leonis  .... 

E. 

27.0 

29.8 

31.3 

37.4 

39.4i4i.6 

47-8 

49-3 

51-9 

53  39-50 

-  0.68 

+  18,90 

to  53  57-72 

-  o.al 

39 

.r    Leonis   .... 

E. 

55.0 

57.6 

59.0 

5.4 

7.4    9.4 

15.9 

17.2 

19.8 

58     7.41 

-  0.62 

+  18,90 

to  58  25.69 

-  0.84 

40 

E. 

50.0 

51.6 

57.9 

o,3|  2.6 

9.0 

10.3 

7     0.32 

-  0,41 

+  i3 

97 

+  18,90 

41 

Anonymous      .      . 

E. 

15.2 

18. a 

20.3 

27.6 

30.1.32.7 

40.0 

42,0 

45. 1 

13  30.13 

-   1-3= 

+  18,90 

It  12  47.63 

=  0:97 

42 

Anonymous    . 

E. 

50.9 

54.5 

56.0 

3.B 

6.3 

S.8 

16.9 

18.7 

21.7 

l3     6.40 

-  1-38 

+  18,91 

11  18  23,93 

43 

E. 

5I.754.3 

55.9 

e,r 

13.8 

16.3 

21     4.03 

-  0.69 

+  18 

+  13,91 

11  2.  22.25 

+  0.07 

E. 

54.5 

57.5 

3.4 

5-8 

28     0.36 

-   1-54 

+  18.91 

11  28  17.73 

E. 

54.356.7 

58.3 

4.4 

6.4 

8.5 

14.6 

16,'] 

30     6.46 

-  0.7.1 

+  .8 

89 

+  18,9. 

II  30  24,63 

46 

V     Virginis      .      .      . 

E. 

47i)+9.7 

51-3 

57.4 

59-5 

1.6 

7.9 

9-3 

ri.9 

38  59-51 

-  0.63 

+  18,91 

11  39  17-79 

-  0-95 

47 

^    Virginis      .      .      . 

E. 

32.034.7 

36.3 

42.4 

44.4 

46.5 

52-7 

54.2 

56.7 

43  44-43 

-  0.70 

+  .8,91 

ti  44     2,64 

-  0,94 

4R 

0     Virginis       .      .      . 

E. 

11.714.2 

(5.8 

24.0 

26.0 

32.2 

33-9 

36.4 

58  24.02 

-  0.60 

+  i3 

89 

+  18,91 

II  58  42-33 

49 

n    Virginia      .      .      . 

E, 

2,2 

4-3 

6.4 

13    4-30 

-  0.74 

+  tS 

87 

+  18.91 

12  13  22.47 

50 

Anonymou.s      , 

K. 

3-9 

6.0 

8.0 

lO.O 

12.1 

-  0.76 

+  18,91 

12  14  26.15 

-  0.98 

4.  Bisections  at  wires  Bi.  B3,  and  C,. 

14.  34.  Wire  A  used. 

32.  Bisections  al  wires  Bj  and  VI, 
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OBSERVATIONS  WITI!  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS, 

TELESCOPE  MICROMETER, 

11 

Circle 
Division. 

(£| 

Apparent 

1 

z 

l^ 

Zenith  Dis- 
tance, South. 

r 

3 

North  Polar 
Distance. 

11 

V. 

VI. 

vir. 

vm. 

Rev. 

>■ 

^- 

3- 

1 
4-     j     5- 

31S     4 

29.2 

o-S 

2.3 

33 

3S0 

300  i     .    . 

33. 4 

41  51  19-1 

+ 

54.0 

92  58  34-3 

-  8.7 

312  46 

3.2 

4-3 

5-4 

5-4 

3S 

090 

080  1     .   . 

58.4 

47  10  35-3 

5.0 

-  3-5 

3 

311  10 

23.6 

29. 1 

0.7 

31 

3o5 

813 

58-4 

48  44  54.2 

+   I 

8,7 

99  52  34.1 

4 

52  24 

I.5 

3-0 

3.1 

5.3 

3S 

273 

290 

58-4 

307  32  35-1 

t8.3 

358  37  33-0 

+  1.8 

5 

316  18 

1.6 

2.0 

2.5 

33 

720 

730  j     .    , 

5S-4 

43  37  25.7 

4- 

37.5 

(>l  44  44-4 

-  8.1 

6 

3r3    0 

26.5 

27.1 

2S.C 

23.6 

36 

5&5 

560  ]     -   - 

33.4 

46  56     5,0 

870 

+     ! 

4-5 

98     3  30.7 

-  7-S 

7 

340    4 

25.6 

32 

178 

38.4 

19  51     0.5 

+ 

70  57  43-3 

+  i.i 

312  46 

-1.6 

2.4 

3-5 

2.5 

33 

355 

845   : ; 

58.4 

47     9  28,1 

875 

3-1 

98  16  54-4 

9 

3tl  22 

1-5 

3.5 

3-4 

32 

910 

875 

58.4 

48  33  13-4 

8.4 

99  40  43.0 

303  26 

2.5 

2.9 

3-3 

4.5 

29 

530  520 

5S.4 

56  23  22,5 

+     I 

31.1 

107  36  14.8 

-  3.8 

,1 

30S  16 

3.0 

2.9 

4.0 

4.3 

33 

.80  i      190 

5S.4 

51  39  i3.8 

4-    I 

16.4 

102  46  56-4 

-  6,3 

.13  28 

24,1 

26.3 

27.0 

34 

295  i     270 

58.4 

340  27  29.0 

14,6 

37  33  35-6 

4-    1,7 

13 

34S40 

29.4 

39-5 

38 

990 

990  ],    . 

58.4 

n  16  44.6 

62  23  17. 9 

4-  1-7 

14 

305  34 

28.6 

27-5 

39 

040 

960 

53.4 

105  27  53.5 

15 

305  34 

28.1 

27-3 

39 

445  j     4<'5 

58.4 

54  22  50.3 

aso 

-1-   1 

26.3 

105  30  37-8 

l6 

335  34 

10    1.3 

2.7 

5.0 

0-3 

37 

400 

57-9 

24  22  22.2 

80S 

4- 

26. S 

75  29  10. 2 

+    O.I 

17 

327  42 

n.g 

II. 8 

13.7 

'4-3 

35 

762 

3l2 

57.9 

32  14    7-6 

-t- 

36  3 

33  21     5-6 

3^7  10 

12.9 

i5-3 

13.3 

35 

615 

57-9 

32  46     7-6 

+ 

37-5 

83  53     6.3 

19 

49  38 

3.3 

4.3 

7-3 

6.3 

32 

650 

610 

57-9 

310  17  12.3 

760 

8.7 

I  24  24. S 

343  54 

24.7 

27.0 

28.2 

23.5 

36 

700 

700 

57.9 

16     2     6.2 

+ 

16.6 

67     S  44.0 

4-  0,7 

21 

336  56 

1-5 

!-5 

3.3 

3-9 

35 

283 

150 

22  59  43.5 

•^ 

24.6 

74     6  34.6 

22 

334  38 

0.5 

2.2 

3-2 

3-2 

35 

6!  5 

630 

37-9 

35  17  54.7 

40.7 

86  24  56.6 

0  0 

23 

10  26 

26.7 

1.5 

1-7 

34 

435 

438 

57.9 

349  29  33.2 

40  35  45.7 

+   r-6 

24 

333     4 

1-5 

'.3 

r-7 

0-3 

33 

665 

703 

56.4 

26  51  S3. a 

+ 

30,2 

77  58  44.6 

-   1.4 

25 

347  SS 

7.8 

(J-5 

7.6 

7-1 

3' 

295 

56.4 

12  16  51.9 

63  23  26.1 

2(, 

333  33 

8.5 

s.s 

10. 8 

8.7 

34 

500 

502 

3(i-4 

26  17  42.9 

4- 

29-4 

77  24  33-3 

+  3-3 

27 

327  50 

29.8 

0,0 

0,9 

29.8 

33 

'93 

220 

3S-4 

32     3  14-0 

4. 

37-4 

S3  12  12.6 

-  3.4 

28 

335   24 

4-7 

5.0 

6.5 

32 

995 

36.4 

24  3'  iS-5 

4- 

75  38     3.9 

-  1.8 

29 

333  40 

6.5 

6.5 

7.3 

3J 

685 

56.4 

26  ig  43.2 

4- 

29.4 

77  22  33-S 

30 

328  54 

5.8 

5-3 

7-5 

32 

006 

56.4 

4- 

35-3 

82     7  58.8 

-  3-4 

31 

33&    2 

29.0 

29.8 

28' 8 

33 

970 

9S0 

55-4 

23  53  25^1 

■h 

26.4 

75     0  12.7 

-  1.7 

32 

333  50 

2S.0 

23. 5 

0.7 

28.5 

34 

75B 

742        -, 

56.4 

24     5  30.4 

-i- 

26.7 

75  J2  24.3 

-  1.8 

33 

319  56 

S.5 

8.0 

8-5 

34 

322 

23^, 

3&.4 

39  59  38-5 

4- 

49.9 

91     6  49.6 

-  5-3 

34 

319  56 

8.5 

3-5 

3t 

830 

92; 

36.4 

39  56  27.5 

+ 

9t     3  38.5 

-  5-5 

35 

328     6 

<3-l 

10.7 

12,3 

S*"' 

550 

5f'.4 

31  50  16.0 

4- 

37-0 

82  57  14.2 

-  3-9 

36 

304  23 

3-5 

5-7 

5.3 

37 

300 

355 

56,4 

63  28  21.7 

830 

-f-    I 

26.5 

106  36    9.4 

-  3,3 

37 

322  28 

5-3 

5-5 

7-5 

7.0 

35 

190 

145 

36-4 

37  27  50.4 

-1- 

45-7 

83  34  37-3 

-  5.2 

38 

323  22 

3.2 

3.0 

4.3 

2-3 

39 

o36 

5fi-4 

34  34  47-3 

41. 1 

85  41  49-8 

~  4.7 

39 

329    4 

4-7 

5-0 

5-7 

5-6 

33 

740 

7-15 

3&.4 

30  51  27.4 

4- 

35.6 

81  53  24.2 

40 

342  16 

3.3 

6.4 

5-0 

3.8 

35 

478 

470 

56.4 

'7  39  33-4 

ig.o 

68  46  33-6 

+  1.4 

4' 

It. 2 

13.0 

37 

930 

830 

36-4 

73  so  37-5 

+   3 

16.3 

124  30  15.3 

-  9,6 

42 

2S44B 

5-3 

6.0 

7-5 

^.0 

3' 

330 

iSS 

5ii-4 

75     6  49,7 

+   3 

-iO-7 

126  16  51,6 

-  9,6 

43 

324  36 

4.0 

4-9 

6.5 

6.1 

33 

300 

415 

5(i-4 

35  '9  21.6 

+ 

42.2 

86  26  25,0 

-  0.4 

44 
45 

320  56 

1,5 

3.3 

4-3 

2-3 

35 

863 

S50 

56,4 

38  59  57-4 

+■ 

48.2 

90    7    6,8 

-  0.4 

46 

323   iS 

10.2 

II-3 

36 

;6o 

775 

56-4 

3t  33  19.3 

+ 

36.7 

82  45  17.2 

-  5.0 

47 

323  32 

I.; 

3-3 

4-0 

4.0 

35 

420 

435 

56,4 

36  23  51.2 

+ 

43-9 

37  30  56,3 

-  5.8 

48 

330  30 

9  26.0 

26.7 

27-3 

33 

390 

56,4 

29  26  30.6 

+ 

33-6 

80  33  25.4 

—  0.6 

321      6 

9-7 

9.0 

10.7 

ii-5 

32 

600 

56,4 

38  50  3;. 6 

43.0 

89  57  24,8 

50 

319  20 

29.7 

35 

1S5 

030 

56-4 

40  35  43-9 

+ 

31. 1 

9t  42  3&-2 

-   6.6 

No. 

Barom. 

At. 
Thev. 

Ex. 
Ther, 

"~T 

Parallax. 

Senii-diam. 

Defective 
Iliuminalion. 

Sum. 

a 

30.264 

C7.5 

32-5 

"~ 

4.7 

+    i6     0.3 

4-  15  $5.t 

16 
19 

48.0 

53-5 

J' 

4-7 
3-9 

z  •"  f.l 

-  16     s.o 

-  4-5 

36 

39.0 

! 

/■or  sttm:iH 

■y  of  llu-  chmail.^  of  redndwn  si-c  ftr^j  3. 
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ODSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES, 

CORRECTIONS. 

p'i 

DATE. 

s 

OBJECT. 

u 

Apparent 
Right 

^z 

u 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Vlli 

IX, 

Mean 

Insl. 

Clock 

Clock 

"Be 

z ' 

0 

wire. 

appar'nt. 

So 

1373. 
Apr.   5 

Anonymous     .      . 

E. 

31.0 

34-4 

36.6 

51-7 

53-3 

55-7 

29  43-73 

-  o.'63 

.... 

+  18.91 

h.  ra.     s. 
12  30    2.06 

-  1.03 

Anonymous     .      . 

E. 

S.g 

13.3 

ig.o 

23.2 

29.4 

31.1 

33-6 

33   21.22 

-  0.84          .      . 

+  18.91 

12  38  39.29 

-  0.99 

3 

38  Vi.ginis      .     .      . 

E. 

8.6 

12.7 

22. 9 

28.9 

30,5 

33-0 

46  20.80 

-  o.73j         .      . 

12  46  38.93 

E. 

10. g 

13.0 

15.0 

17.9 

59  12,96 

-  0.84 

+  18.91 

12  59  31.03 

5 

0    vPrgi'ni^'^"!     '.     '. 

E. 

50.0 

52. 5 

54.0 

4-3 

10-5 

12.0 

14.7 

3     2.26 

-  0-82 

+  19,00 

+  18.92 

13     3  20.36 

-  o.iz 

(. 

Polaris.  S.  P.   .      . 

E. 

53-0 

34-0 

9.0 

42.0 

17.0 

11     7.00 

-34.32 

+  18.92 

.  10  51.60 

-  4.80 

7 

a    Virginia      .      .      . 

E, 

57. ^ 

0.2 

12. 1 

20.0 

22-5 

-  0.90 

+  19.02 

.  +  18.92 

13  28  28.02 

-  0.12 

^ 

8 

a     Pugasi  .... 

F. 

4-7 

6.7 

12.6 

15.2 

58     2.55 

+  o.oS 

+  19-27 

+  19-39 

22    58    22   02 

+  0.15 

9 

VeiiasII.N.    .      . 

F, 

43 '5 

46.0 

53-7 

55-7 

57.8 

4.0 

5.5 

45  55-74 

+  0.06 

+  19-39 

23   46    15.19 

-  0.3S 

n    Andromeda;    .      . 

F. 

11-5 

23.2 

25-7 

27.9 

34.9 

36.4 

39.'! 

I  25.51 

+    O.OCI 

+  19-25 

+  19-39 

0    I  44.99 

+  0.16 

" 

Polaris  .... 

F. 

48.0 

13.0 

38.0 

26.0 

10  37.40 

-  I-65I         ■      ■ 

+  19-39 

I  10  55.14 

-  r-45 

lO 

12 

SuiiI.N.    .      .      . 

F. 

27.9 

30-5 

32.1 

3S.3 

40.2 

42.3 

[8.6 

50.1 

52.6 

16  40.29 

+  O.oS         .      . 

+  19-39 

I    16   59-76 

13 

Sun  II,  S.    .      .      , 

F. 

37.4 

40.0 

41.5 

47.8 

19-7 

51.8 

58.« 

59.6 

18  49.80 

+  o.oSi        .     . 

+  19-33 

I  19  9,26 

Mercury  I,  a  .      . 

F. 

iS.o 

20.6 

22.5 

28.8 

30.9 

33-0 

39.4 

I3f 

20  30.89 

■hi9-38 

2    20    50.35 

+  0.31 

li     UrSEEMinoris,S.P. 

F. 

7-5 

0.3 

51.9 

36.4 

50  52.04 

+  0.35 

+  19-3S 

14  51   11-77 

+  0,62 

i6 

Moon  I,  a  .     .      . 

F. 

II. 0 

13 -S 

'5-4 

2t.8 

24.0 

26!2 

32.8 

34-4 

37-0 

29  24.04 

-  0.09 

+  19-38 

3  29  43-33 

+66,03 

17 

1/     Tauri      .... 

F. 

1S.4 

21.3 

23.0 

29-7 

32.0 

34-1 

JO.  8 

42.4 

45-2 

39  3>-S8 

-i-  o.og 

+  19.27 

+  19.38 

3  39  51-35 

+  o.u 

/   Eridani.      .      .      . 

F. 

30,2 

33-0 

34-0 

40.8 

43-0 

45-1 

51.4 

52.8 

55-6 

51  42.94 

-1-  0,05 

+  19-29 

+  19-33 

3  52    2.37 

+  0.13 

=9 

a    Geminorum     .      . 

F. 

4-5 

6,0 

9-3 

II-5 

'3-9 

37    9-22 

+  0.07 

+  19.36 

+  19-38 

7  37  28.67 

f    Geminorura     .      . 
>.     UrsieMmoris,aP. 

F. 

9.2 

10.9 

17.7 

39.3 

30.9 

33-9 

45  20.06 

+  0.07 

+  19.39 

+  19-33 

7  45  39-51 

-  0.09 

27 

F. 

23-0 

36.0 

48.0 

59-0 

51  47.55 

+  2.73 

+  19-38 

19  52     9-66 

-   2.55 

22 

UrannsI,  C.    .      , 

F. 

33-9 

41.7 

43.4 

0,9 

2,6 

5.3 

56  52.13 

+  0.07 

+  19-33 

7  57  i!-58 

Uranus  II  .      .      . 

F. 

48.0 

50.2 

52-4 

54 -6 

56.9 

56  52.42 

+  0.07 

+  19-33 

7  57  "-87 

15  Argus   .... 

F. 

55.0 

56  ,"7 

59-5 

1  46.09 

+  0.03 

+  19-44 

+  19-38 

8     2     5.50 

25 

Anonymcus     .      . 

F. 

5  7  .'6 

8.0 

.8.7 

22.9 

12  10,23 

+  19.33 

10  .2  29.67 

-  0.65 

26 

Anonymous    .      . 

F. 

12.4 

15.0 

16.5 

22.7 

24.8 

26.8 

33.0 

34-6 

37-0 

20  24-76 

4-  0:06 

+  19-33 

-  0.66 

27 

Anonymous    .      . 

F. 

2D.  4 

22.9 

24-4 

30.5 

32-6 

34-6 

10.8 

12.2 

41.8 

29  32.53 

+  o.oG 

+  19.33 

10  29  52.02 

-  0.67 

F, 

33-5 

36.2 

37-7 

44-0 

4O.1 

48.2 

54-4 

56.0 

58.f 

39  46.08 

+  0.04 

+  19-38 

10  40    5.50 

20 

Aiionymoas     .      . 

F. 

52.2 

54-9 

56.5 

2.6 

6.7 

13.0 

14.5 

17.3 

46    4-71 

+  19.33 

10  46  24.14 

-  0.72 

3f> 

55   Leonis  .... 

F. 

38.7 

40.1 

44-4 

46.5 

48^5 

50.5 

52.5 

56.6 

58.2 

48  48.46 

+  0.06 

+  19.38 

10  49  ,  7.90 

-  0.73 

d    Lcouis  .... 

F. 

2(3.< 

28.6 

30.1 

36-2 

33. 3 

40.3 

46-5 

48.0 

50.6 

53  38-29 

+  0.06 

+  19.33 

10  53  57-73 

~  0.78 

32 

/'    Leonis  .... 

F. 

32.5 

35.0 

36.6 

(2.8 

44-8 

46.8 

53-0 

54-6 

57.0 

56  44-79 

+  o.of 

+  19. 33 

10  57     4-23 

~  0.78 

33 

X    Leonis  .... 

F. 

53.& 

56.4 

57-9 

4.0 

6.1 

14-4 

16.0 

18.5 

53    6.12 

-1-  0.06 

+  19-33 

10  53  25.56 

-  0.8i 

34 

Anonymous     .      . 

F. 

45-1 

47-1 

51.6 

54-2 

53. 8 

O-S 

3-4 

7  49-43 

+    O.02I            ,        . 

+  19.38 

-  D.87 

35 

F. 

22.8 

25-5 

28.3 

30.7 

33-4 

12  28. 14 

+  o.oc;        .     . 

+  19-33 

II     12    47.53 

-  0.93 

36 

Anonymous     .       . 

F. 

17.9 

20.3 

23.3 

25-2 

30.0 

31 -"s 

19  20.13 

+  o.oj;        .     . 

+  19-38 

It     19    39,52 

-  0.98 

37 

Anonymous     .      . 

r. 

£7.2 

30-7 

32. s 

41  I 

44-1 

46.8 

55-1 

;6.8 

0.8 

34  43-93 

-  0.01:      .    . 

+  19-38 

II  35     3.30 

-    1. 11 

33 

Anonymous     .      . 

F. 

36.6 

33.6 

40,6 

13.0 

44.7 

23  40.70 

+  0.06      .    . 

+  19-33 

12  24    0.14 

3'3 

Anonymous     .     , 

F. 

33.7 

24  .'6 

26.0 

24  14-63 

+  0.06      ,   . 

+  19.33 

12   24    34-07 

-    1.04 

40 

Asia      .... 

F. 

54. s 

56-q 

58  .'5 

4-7 

6. 'ft 

14.0 

15.6 

19. z 

34    6.57 

+  0.05      .   . 

+  19-3S 

12   34   26.00 

41 

12  Canum  Vcnat.      . 

F. 

28. 5 

31.8 

33-5 

41.6 

44-3 

46.9 

54-9 

56.7 

49  44.24 

+  0.06  +19-49 

+  19.38 

12  50     3-63 

-    O.II 

42 

R.  A.C.4394  .      . 
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OBSERVATIOJJS  WITH  THE  TRANSIT  CIRCLi:. 
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OBSKRVATIONS  WITH  THE  TRANSIT  C7RCLE. 
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s. 

3-7 

5-3II-5 

13-6 

15.7 

23-5 

25.9 

59  13-57 

+  0.15 

13  59  32.44 

-  i.og 

4a 

1^    Virginis      .      .      . 

s. 

12.3 44-5 

46.5 

48.6 

50.7 

5  46-52 

+  0.15 

+  18-72 

14    6     5.39 

-  1.09 

41) 

A    Virginis      .      .      . 

s 

40,9 

43-5 

45.051.5 

53-6 

55-6 

2.0 

3-6 

6.2 

11  53-54 

+  0.15 

+18.72 

14  12  T2.41 

-   1-09 

50     0'   Libr33    .... 

s. 

6,2 

8.9 

■H-- 

27.5 

29.031.7 

43  18.97 

H-o,„ 

+18.71 

14  43  37.82 

6,13,16.  Wire  A  used. 
34, 37, 43.  Bisections  at  seis  E  and  D. 
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i 

SECONDS  or  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

Apparent 

"a  0 

DATE. 

OBJECT. 

Right 

S 

1 

I. 

II. 

III 

IV. 

V. 

VI. 

VII 

VII 

IX 

Mean 

Insl. 

Clock 
appar'nt 

Clock 
adopted 

Ascension, 

HO 

1372. 

ra      s 

g 

g 

J 

h.  ra.    s. 

g 

Apr,  16 

a»    Libra     .... 

s. 

17-7 

38.9 

40.5 

43- 

43  30-40 

+  18.54 

+  18. '71 

14  43  49.25 

+  o"i6 

a    PcgasL  .... 

E. 

50.9 

53-5 

55. 

3-4 

5-5 

11-8 

13-5 

16. 

53    3-42 

+  0.03 

+  18.60 

+  18.44 

22  58  21.89 

-  0.13 

3 

a     Andromedai     .      . 

E. 

12.5 

■5-3 

17- 

24.0 

28.7 

35-5 

37-S 

I  26,37 

+  0.07 

+  18.52 

+  18.44 

0     144-88 

-  0.06 

Y     Pcg-asi  .... 

E. 

14. 

16,7 

'3"; 

23.1 

6  ,8.84 

+  0.03 

+  i3,54 

+  18.44 

0    6  37.31 

5 

Venus  I,  N.      .      . 

E. 

16.3 

36.8 

38  .'5 

41. 

17  28,62 

-  0.0 

+  18,43 

0  17  47-04 

+  0.56 

C 

Venus  11,  S.      .      . 

E. 

35- 

27-4 

29-4 

3'-5 

33.5 

17  29,44 

-  0.0 

+  13.43 

0  17  47.86 

-  0.26 

' 

Polaris  .... 

E. 

3G.0 

23-0 

10  34.02 

17 

8 

Siinl.N.    .      .      . 

E. 

18. 1 

20.9 

22. 

28  5 

30.6 

32.7 

39-0 

10.6 

43.2 

43  30.67 

+  0.02 

+  18.43 

I  42  49.12 

9 

Sun  II,  S.    .      .      . 

E. 

28.0 

31. 1 

32. 

33:8 

40-9 

43.0 

49-3 

50.3 

53- 

44  40.90 

+  0.02 

+  1S.43 

I  44  59-35 

Q     Hydia;  .... 

E. 

47.4 

50.0 

ST.t 

57-9 

59-8 

1.9 

8.0 

9.6 

20  59.82 

-  0.0s 

+  18.3; 

+  18.38 

9  21  i3.t5 

+  0.03 

c     Leonis  .... 

E. 

3.5 

6.4 

14-7 

17-0 

'9-3 

26.0 

27.8 

30!  e 

38  I7.'-j6 

+  13.38 

9  33  35  46 

+  0,04 

12 

Moon  I,  N.      .      . 

E. 

53.7 

1-4 

3-c 

9.6 

II-7 

14-0 

20.5 

24.9 

41  11-79 

+    O.OI 

+  13.3S 

9  41  30-18 

+  65.58 

13 

/!     Leonis  .... 

E, 

15-4 

20.0 

21.8 

24.C 

45  10-89 

+  0.03 

+  18.36 

+  18.38 

9  45  29.30 

+    O.OI 

0    Leonis  .      .      ,      . 

E. 

2,9 

5-5 

7-2 

13-3 

15-5 

17-S 

23.3 

25.3 

27.9 

I  15.43 

+  18.29 

+  18.33 

10     I  33-81 

+  0.05 

15 

iC  Sexlanlis    .     .      . 

E. 

14.6 

16.7 

18.8 

2  14.56 

+  18. 38 

10    2  32-92 

-  0.50 

16 

/   Leonis  .... 

E. 

23-9 

26  .'7 

28:3 

34-7 

37-0 

39-1 

45.7 

47-4 

50.0 

12  36. 93 

+  0.02 

+  18, 3B 

+  18.38 

10  12  55.38 

17 

42  Leonis  .... 

E. 

2(5.6 

29.2 

30.9 

37-1 

39-3 

41.5 

47-8 

49-4 

52.0 

14  39-31 

-  0,02 

+  18.38 

10  14  57-67 

-  o!6o 

18 

45   Leonis  .... 

E. 

31-3 

33-2 

35.3 

37.4 

39-5 

20  35.34 

-  0,03 

+  18.33 

10  20  53. 6< 

-  0.61 

19 

B.  A.  C.3579-      ■ 

E. 

35.8 

33.0 

40,2 

42.2 

44.4 

+  18.38 

-  0.64 

;      Leonis  .... 

E. 

S9-5 

1-7 

3.8 

6.0 

8.3 

25     3'86 

+  18.33 

-  0.65 

21 

;     Leonis  .... 

E. 

1.4 

4-0 

5-7 

4,0 

16.1 

24.0 

26.6 

42  14.02 

-  0,01 

+  :8.35 

+  18,33 

10  42  32-39 

+  0.03 

19 

22 

Groorabridge  1620 

Ha 

41.4 

4-9 

28.0 

51-I 

13.6 

10  27.30 

+  2.79 

+  18.56 

10  10  49-15 

-  8.64 

23 

49  Leonis  .... 

Ha 

48.9 

51-5 

53-0 

59-2 

3-4 

9-7 

13.8 

28     1.33 

-  0-13 

+  18.56 

10  28  19-76 

-  0.62 

24 

;     Leonis  .... 

Ha 

1-5 

4,0 

5.6 

II- 8 

4.0 

16.0 

22.3 

23.9 

26.4 

42  13.94 

+  i3,52 

+  18.56 

10  42  32-33 

+  0.04 

25 

Anonymous    , 

Ha 

53.6 

56.0 

57-6 

3-7 

5-8 

7-9 

4-3 

15.9 

18.3 

46     5.90 

-  0,23 

+  18,56 

10  46  24-23 

-  0.65 

26 

a    UrsMMajoris.     . 

Ha 

5-2 

10,7 

t3-9 

27.2 

31.6 

36-3 

49 '4 

52.6 

58,1 

55  3t.67 

+  0,35 

+  18.56 

10  55  50.5s 

+  0.03 

27 

Anonymous    .      , 

Ha 

59.0 

1.9 

3-5 

9.6 

1.6 

13.7 

20  0 

21.5 

24,0 

3  11-64 

-  0,12 

+  18.56 

11      3  30. OS 

-  0.78 

Anonymous    .      . 

Ha 

J6.7 

19,0 

1-3 

23-7 

28.5 

30-3 

33-0 

7  19.03 

+  18,56 

II      7  37-24 

-  0-79 

21) 

75  Leonis  .... 

Ha 

22.6 

4.6 

26.6 

?8-6 

10  24.62 

-  0,16 

+  18,56 

-  0.7; 

30 

Moon  I,  N.      ,      . 

Ha 

7.5 

10,3 

II. 9 

0.3 

22.4 

28.7 

30-3 

32.9 

20  20.28 

-  0.13 

+  18.56 

11  20  33:71 

+64.32 

31 

V    Virginis      .      .      . 

Ila 

46.9 

49-5 
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57-2 

9-2 
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ti.6 

33  59-24 

+  18,56 

11  39  17.66 

-  0.90 

32 

/5    Virginis       .      .      . 

Ha 

40.1 

43,2 

4-2 

46.2 

+8-3 

43  44 -20 

-  0.16 

+  18.56 

11  44    a. 60 

-  0.89 

33 

B.  A.  C.4006.      . 

Ha 

21-9 

24.5 

+  18.56 

11  44  30-62 

-  0.87 

0    Virginis      .      .      . 

Ha 

14.0 

15-5 

21. g 

3-9 

26.0 

2.0 

33.5 

36,3 

58  23^83 

-  0.13 

+  18.58 

+  18,56 

11  58  42-26 

-  0.04 

35 

Ha 

36.3 

46.5 

6-7 

7.3 

7.0 

5  56-76 

-  0.18 

+  18.56 

12     6  15.14 

-  0.30 

3& 

,    Virginis      .      .     . 

Ha 

51.8 

54 -'4 

55-9 

4-0 

6.0 

13  .'7 

.6, '3 

13    4.02 

-  0.18 

+  18.59 

+  18,56 

12    13   22.40 

-  0.05 

37 

0    Corvi     .... 

Ha. 

9.5 

12.2 

13-8 

20.6 

2,7 

24.9 

1.6 

33-3 

36-0 

27  22-73 

-  0.30 

+  18.57 

+  18  56 

IS  37  40-99 

-   O.QS 

38 

J->   Virginis      .     .     . 

Ha 

41,2 

43-6 

45-0 

1-3 

2.9 

5-4 

.34  53-23 

-  0.18 

+  18.56 

12  35   I1-6I 

39 

)•=  Virginis      .      .     . 

Ha 

49.' 

51.2 

3.2 

55.4 

7-4 

34  53-36 

-  0.18 

+  18.56 

12  35  11.64 

40 

32' Camelopaidalis   . 

Ha 

16,5 

36.8 

6.7 

16.8 

47  56.80 

+  2.43 

+  18.56 

12  48  17-79 

-  8.33 

41 

32' Camelopardalis    . 

Ha 

24.0 

44.1 

4.0 

24.6 

5.2 

43    4.33 

+  2.43 

+  18.56 

12  48  25.37 

-  0.75 

42 

48  Virginis     .      .      . 

Ha 

49.2 

51. E 

53-4 

59-1 

1-5 

3.6 

9-7 

I  2 

3-8 

57     I-5I 

-  0.19 

+  18.56 

12  57  19.88 

-  1.07 

43 
44 

50  Virginis      .      .      . 
Polaris,  S.  P,  .      . 

Ha 
Ha 

33-8 

36.5 

38.0 
41.0 

14-0 
14,0 

6,2 
1-0 

48-3 

24-0 

4-5 

56.0 

53,6 

2  46.21 
10  50.00 

-  0.23 

+  18.56 

13     3     4.54 

-  1.07 

45 

0    Virginis      ,      .      . 

Ha 

S7-5 

1.6 

7-8 

9.9 

8.5 

9-5 

22.3 

18    9.89 

-  0.23 

+  18.55 

+  18.56 

13   18  28.22 

46 

3S  Cassiopere.  S.  P.  . 

Ha 

34-0 

28,2 

3-0 

6!s 

21  22-64 

-  0,85 

+  1S.56 

I   21  40.35 

+  0.25 

20 

47 

V     Leonis 

S. 

3.2 

4-3 

6,4    8,5 

0.5 

30    6.38 

-  o,i5 

+  18,32 

+  13.36 

11   30  24. 58 

0.00 

4S 

S     Leonis  '..'.'. 

S. 

1-7 

5-9 

12.5 

4.516,(1 

2.9 

4.5 

7.0 

42  14. 44 

-  0.09 

+  1S.35 

+  .8.36 

11  42  32,71 

49 

B.  A.  C.  4006  .      . 

S. 

2.5 

4.0 

2-314-4 

..0.4.6 

44  13.26 

-  o.iS 

+  18,36 

u  44  30.44 

-  0.87 

I.  Telescope  micromeier  reading  incre;iscd  one  revolution  in  reduction. 

22.  Bisections  at  set  C. 

30,  40,  4T,  46 

47.  Bisections  at  sets  B  and  D. 
35,  Bisections  at  wires  II  and  IH. 
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SECONDS  OF  TRANSIT  OVER  WIRES. 
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Mean 

Inst. 
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m     s 
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h    m.    s. 
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Apt,  23 

B.  A.  C.  4006  ,      . 

Ha 

0.3 

4.: 

12.5 

14.6 

20.7 

24.3 

44  12.51 

-  0.28 

+  18.33 

II  44  30.56 

n     Virgiiiis      .     .      . 

Ha 

ri.5 

14-2 

24.1 

26.2 
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33.9 

36-5 

53  24-03 

-  0.17 
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+  18.33 
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3 
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6.2 
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+  18.33 
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Ha 
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+  18.35 

14  II  42.21 

Moon  II,  S.      .      . 

Ha 

18.3 

22.6 

2g.o 

31.2 

33.4 

39.3 

41.6 
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+  18.36 

I  10  57.71 
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24.3 

37-0 

29.4 

31.6 

I  27.06 
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16.6 

22.9 
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SECONDS  OF  TRANSIT  OVER  WIRES. 
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V. 
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Mean 

Inst. 

Clock 

Clock 
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'A 

0 

appar'nt. 

So 

1872. 

m.      s. 

s. 

s. 

s. 

h.  m.      s. 

s. 

Apr,  25 

I 

/:    Ophiuchi    .      .      . 
Polaiis.      .      .      . 

E. 
F. 

7.5 

10.2 

17.8 

19.9 

57-0 

23.4 

29.9 

32.5 

51   19-99 
10  3r.65 

—    0.32 

+  17.84 

+  17.91 

16  51  37.68 

+  0*09 

29 

3 

p    Leonis  .... 

E. 

33.2 

37.8 

39-4 

45-6 

+7-7 

49.3 

56.0 

57-6 

0.2 

25  47-70 

-    0.17 

+  17.15 

+  17.24 

10  26    4.77 

+  0.02 

E. 

10.5 

13-2 

14-7 

20.9 

22.9 

24.9 

31-0 

32.6 

35-2 

-   0.24 

+  17-24 

10  31  39-88 

-  0.49 

5 

Anonymous     .     . 

E. 

12.9 

.5.6 

17.1 

23.1 

25. 1 

33-4 

35-0 

37-5 

32  25.21 

-   0.26 

+  17-24 

10  32  42.19 

-  0,48 

7 

/     Leonis  .... 
<     Cephei.S.P.    .     . 

E. 
E. 

18  .'s 

12  .'e 

":^ 

13-0 
59-5 

15. 1 

17-3 

19-4 

42  15-14 
44  49-30 

-   0.16 

—  17.26 

+  17.24 
+  17.24 
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2245     5.74 

+  0.03 

s 
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E. 

48.3 

51.1 

52.8 
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u.g 

14.6 
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+  17-24 
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-  0.09 

9 

0     Cephei.S.P.    .      . 

E. 

14-4 

9.0 

3.f 

58.5 

13     3.70 

-    0.85             .        . 

+  17.24 

23  13  20.09 

E. 

5-6 

8.9 

18.2 

23-7 

31.5 

33.'6 

36 -'7 

17  21.09 

-    U.52 

-      ■ 

+  17.24 

II  17  37.81 

-    0^82 

II 

Anonymous    .      . 

E. 

56. S 
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22.9 
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28.0 
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+  17-24 

11  23  29.16 
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E. 
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59.3 
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7.S 
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15.5 

17. 1 

19.7 
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+  17-27 

+  17-24 

11  30  24.45 

-  0.07 

13 
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E. 

45.5 

49.5 

51.2 

58.0 

0.3 

2.5 

9-S 

II. a 

14.2 

4    0.32 
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+  17.24 
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SE-CONDS  OF  TRANSIT  OVER  WIRES. 
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+16.74 

16  44  18.09 

- 1.36 

6 

B.  A.C.  5666.      . 

s. 

9-9 

13.814.7 

24.1 

26.5 

33-6 

33.5 

38-4 

43  24-14 

-    O.30 

+    16.74 

16  45  40.68 

-  1.37 

Ursie  Minoris,  (R.) 

s. 

B.  A.C.  5842.      . 

s. 

6.0 

9-0 

18  .'4 

23.2 

30-5 

32-4 

35-5 

13  20.77 

-  0.16 

+16.74 

17  12  37-35 

—  1.39 

•} 

B.  A.  C.  5S95  -      . 

s. 

13' 3 

46.0 

48:7 

51.2 

56.4 

58.3 

1.5 

19  46.09 

+16.74 

17  30    2.72 

-    1-43 

0 

Draconis    .      .      . 

s. 

57-2 

1.5 

4.0 

14.2 

17.5 

20.7 

30-9 

33-3 

37-5 

27  17.41 

+  0.13 

+16.74 

17  27  34.28 

+  0,02 

11 

0.  Arg.  N.  17415- 

s. 

23.5 

29.5 

33-5 

18.5 

22,2 

29.0 

3&  55-87 

+  0.6S 

+16,74 

17  37  13-29 

-  2.84 

O.Arg.  N.  17420. 

s. 

530 

58 -'s 

15.8 

37    4-30 

+16.74 

17  37  31-72 

-  2.84 

13 

B.A.C.6073.      . 

s. 

46  .'4 

49.3'sr.o 

57-9 

9-3 

50    O.I3 
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30.0 

57-0 

10  30.50 

+  13.48 

+  16.46 

I  11     0.4J 
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~  0.24 

+  16.49 

+  16.50 

I  47  33-03 

+  0.03 

33 

Mercury  11,  N.      . 

F. 

49-3 

52-0 

53.5 

59.7 

1.8 

3.8 

11. 6 

14.2 

52     1-77 

-0.33 

+  16.50 

I   52  17.94 

-  0.37 

3g 

Venus  11,  S.     .     . 

F. 

45-4 

47-0 

51.0 

53-1 

55-2 

57-3 

59-4 

3-5 

5.0 

52  55-31 

-  0.33 

+  16.50 

I  53  11-38 

-  0.35 

40 

Venus,  N.  .      .      , 

F. 

_ 

8 

41 

Sun  I.N.    .     .      . 

F. 

59-5 

a. 2 

3.7 

10  I 

12.3 

14.5 

21.0 

22.5 

25.2 

2  12.33 

-  0.26 

+  16.49 

3     223.56 

42 

Sun  11,  S.    .      .      . 

F. 

15-3 

17-0 

23-4 

25.5 

27-8 

34-2 

35-8 

38-4 

4  25.58 

-  0.26 

+  16.49 

3    4  41-81 

43 

Tauti     .... 

F. 

4.3 

7.0 

8.6 

14-9 

17-Q 

19.0 

25.6 

27.2 

29.8 

28  17.04 

-  0.27 

+  16.55 

+  16.49 

4  28  33.26 

a 

Tauri     .... 

F. 

43-5 

52.2 

54.4 

56. 3 

3.6 

5.4 

8.6 

17  54.47 

+  16.44 

+  16.43 

5  18  10.78 

+  0.02 

45 

6 

Orionis       .      .      . 

F. 

58: 9 

3.0 

9,0 

10. 9 

12. g 

tg-o 

20.7 

23.0 

25  10.96 

-  0.4[ 

+  16.40 

+  16.48 

5  35  27.03 

+  o.os 

46 

E 

Orionis       .      .      . 

F. 

21.8 

23-Q 

25-Q 

27.9 

2g.g 

39  25.88 

-  0.42 

+  16.56 

+  16.48 

5  29  41.94 

-  0.09 

47 

Orionis       .     .      . 

F. 

45.0 

47.6 

55.1 

57-a 

5.6 

7.0 

47.57-31 

-  0.35 

+  16.51 

+  16.48 

5  48  13.44 

-  0,06 

48 

Virginis      .      .      . 

F. 

13.6 

16.2 

17.8 

24.0 

25.9 

34.4 

35.8 

38.4 

53  26.01 

-0.28 

+  16.45 

+  16.44 

II  53  42.17 

-  0.03 

49 

XII,  5    .... 

F. 

17.919-7 

26.6 

23.8 

31.2 

33.239.9 

43.8 

20  28.90 

-  0.63 

+  16.44 

12  20  44.71 

-  0.95 

,0 

Xn,i5.     -     .     . 

F. 

18:4 

2i.5'i33.4 

30.5 

32.9 

35-4 

42,4|44.3 

47-4 

44  32.91 

-0..7 

+  16,44 

13  44  43.68 

-  I.og 

5,15,  I^sectlDiisal  wiiesl,  11,  B,,,iiid  U--. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


^3 


MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

i^. 

i 

s 

Circle 
Division 

Apparent 

Apparent 

1 

z 

Zeiiilh  Dis- 

■S.2 

i 

North  Polar 

^  E 

V. 

VI. 

VII. 

vin. 

Rev. 
39 

' 

2. 

3- 

4. 

5- 

11 

tance,  South. 

Si 

Distance. 

EO 

7 

7  40 

25.6 

25.7 

3o"8 

22.9 

714 

S06 

53-6 

352  16  45.9 

'    "3 

43  22  59.3 

-  0.9 

294  56 

2.4 

29.7 

29.9 

37 

9JO 

924 

53.6 

65    □  24.3 

721 

4- 

2       3.4 

4-   0.5 

3 

31046 

3-0 

0.7 

25.1 

40 

207 

203 

53-6 

49  10  58.2 

+ 

I  6.9 

100  i3  26.3 

+  o-s 

351  14 

29.5 
1-7 

28.7 

1-5 

3:1 

25. s 

2S.6 

35 

37 

iTi 

471 

53.6 

53-6 

359  43  48.0 

8  42  31.8 

4- 

0.3 
8.9 

50  50    8.9 
59  49     i-3 

4-   0.4 

351     4 

1-7 

0.8 

25.9 

28.6 

36 

772 

7B4 

53-6 

3  52     5.4 

4- 

g.o 

59  58  35-6 

-11.3 

13634 

3-5 

1.9 

28.0 

1.4 

28 

412 

53-6 

223  19  53-4 

736 

+ 

54.7 

7  45  33-1 

4-  O.I 

354  16 

2.9 

2.5 

28.9 

33 

9S4 

940 

53.6 

5  39  23.2 

739 

+ 

56  45  50.2 

-12.3 

358    6 

4-7 

4.0 

35 

430 

404 

53.6 

I  49  47.6 

4- 

1-9 

52  56  10.7 

—13.0 

13  26 

0.3 

26.2 

26. s 

37 

642 

663 

53-6 

346  30  18.3 

14.0 

37  36  25-5 

29  30 

23.7 

23-5 

19.0 

30. 3 

41 

134 

222 

53,6 

330  27    6.1 

33-0 

21  32  54.3 

-15.1 

29  30 

23.7 

23-5 

19.0 

42 

130 

53-6 

330  27  21.7 

743 

33-0 

21  33     9.9 

-15-1 

347      S 

29.1 

23.2 

26.3 

41 

750 

650 

53-6 

12   49    18,9 

+ 

13.2 

63  55  53-3 

-12.9 

47  33 

25.0 

24.9 

23.0 

39 

152 

53-6 

I     3-9 

3  23  53-5 

+  0.8 

iq  46 

3.0 

27-3 

29.0 

39 

005 

000 

53-6 

340   10   40,3 

21.0 

31  16  40-5 

-17.6 

312  44 

359  42 

11 

23^2 

34-5 
23-5 

28.3 
25-5 

38 
36 

770 

483 

760 
493 

53-6 
S3. 6 

%Zf>X 

+ 

I     2.9 

98  19  58-5 
51  20  19.6 

53  46 

2S-I 

27.6 

34 

740 

740 

6S0 

750 

53.6 

306    9  32.6 

759 

1  19.7 

357  14  34.1 

+  1.5 

49  3S 

3-5 

5.8 

1.8 

4-5 

33 

335 

370 

52.9 

310  17  16.4 

6ro 

I  22  32.4 

330  40 

29.2 

29.7 

26.1 

2S.6 

35 

140 

190 

52.9 

29  15  39-4 

+ 

30.8 

80  22  31.4 

33748 

2.4 

2.9 

0.2 

1.9 

32 

560 

572 

52.9 

22     7     3.2 

+ 

22  3 

73  13  45.6 

33820 

2.9 

3.0 

1-3 

2.6 

33 

445 

525 

52.9 

21  35  17-4 

525 

4- 

21.6 

72  42     0.2 

337  18 

10.4 

10.4 

37 

105 

065 

22  38  20.7 

4- 

22.6 

73  45     4-5 

4-  3.3 

312  42 

7-r 

6'3 

6.2 

7.4 

35 

510 

4S6 

52.9 

47  13  52.2 

53.4 

9821   .1.3 

349  32 

8.8 

8.1 

6.5 

8.1 

34 

620 

590 

52.9 

10  23  39.8 

■(- 

9.9 

61   30  10.9 

4-   1^5 

26 

320  40 

7.2 

5.8 

4-5 

7.3 

39 

C20 

950 

52.9 

39  16  45.3 

4- 

44.2 

90  23   50.7 

4-    2.1 

'^l 

3  "9  46 

13-3 

9-3 

36 

106 

52.9 

40  10    6,8 

+ 

45.6 

gr  17  13-6 

4-    2.1 

28 

328  26 

15.6 

14.2 

13,3 

15-5 

36 

725 

715 

52.9 

31  30  ig-i 

+ 

33-2 

82  37  13-5 

4-   4-0 

29 

342  16 

7.0 

35 

256 

51.9 

17  39  49-7 

+- 

17-7 

63  46  38.6 

30 

305  58 

15.7 

14.5 

13.0 

13^8 

34 

6io 

630 

51-9 

52  57  45-2 

4- 

I  13-4 

104     5  ly.S 

+■    1.4 

31 

23448 

14.0 

12.6 

9.0 

It. 8 

32 

800 

900 

51.9 

75     7     5-5 

1- 

3    25-2 

126  16  51.9 

-14.1 

38 

320  56 

8.3 

7-3 

36 

51.9 

39     0     ^-9 

4- 

45-0 

90     7     8.1 

4-   1.6 

33 
3  + 

336  20 
321     6 

7-3 

5.8 

3-(> 
8.7 

3-8 

36 
35 

17S 
106 

172 

51.9 
51.9 

23  36     0.2 
38  49  48. 5 

4- 
4- 

24-3 

44.8 

74  42  45-7 
89  56  54.5 

4-  0.9 
4-  0,6 

35 

52  24 

10.2 

10.5 

7-3 

8.7 

37 

100 

070 

120 

51-9 

307  32  18.1 

592 

- 

I   12.5 

358  37  26. S 

4-  0.1 

36 

49  38 

5.2 

6.9 

3-6 

5-S 

33 

334 

346 

290 

S90 

295 

51.7 

310  17  16.3 

538 

_ 

■     4.4 

1  22  33.1 

-  0  3 

37 

341  14 

1-3 

28.0 

38 

723 

72S 

51-7 

18  42  34.6 

+ 

18.4 

69  49  14.2 

38 

330    0 

28^0 

27.2 

25-5 

37^6 

35 

285 

51-7 

29  55  38.7 

4- 

31.3 

81      3   31.2 

3q 

331     6 

3-1 

3-6 

32 

5'. 7 

510 

4- 

30.0 

79  55  56.0 

4(1 

331    6 

2.8 

3-1 

r.2 

3-6 

32 

04s 

51-7 

28  48  54-7 

-1- 

29.9 

79  55  45.8 

41 

42 

338  36 
333    4 

29.1 

oio 

27-5 
27.1 

36.6 
27.0 

33 
32 

054 

130 

054 

ooi 

5!-7 
51-7 

21  19    5.5 
21  50  50.5 

482 

4- 
4- 

21. 7 

72  25  17-9 
72  57  33-4 

43 

337  iS 

5-8 

5-7 

1-4 

7.2 

37 

'   ■ 

520 

49.1 

22  38  13.1 

4- 

73  45     1.8 

4-  0.6 

44 

349  32 

2.6 

1-5 

3-1 

35 

066 

066 

49-1 

10  23  37.8 

4- 

9.9 

6t  30     3.9 

-  O.S 

45 

32040 

2.7 

29.9 

3-3 

39 

360 

350 

49.1 

39  16  43-0 

4- 

90  33  48. 2 

-  0.3 

46 

319  46 

4  2 

4.3 

0-5 

4-6 

36 

870 

876 

49-1 

40   !0      6.2 

450 

4- 

45-4 

91  17  12.8 

4-   1.4 

'^l 

323  26 

6.2 

5.8 

6.7 

37 

406 

412 

49.1 

31  30  15-8 

+ 

33-0 

82  37  lo.o 

4-  0.6 

48 

330  30 

6.0 

4.2 

2.3 

38 

492 

4S8 

50.3 

29  26  32.6 

575 

31-5 

80  33  25.3 

4-    1.6 

49 

293    4 

9-5 

S.3 

1.5 

fiig 

36 

602 

616 

50.3 

66  52     5.9 

2    9,9 

118    0  37-" 

-11.7 

SO 

2S9  44 

8.6 

5-7 

1-3 

36 

■    ■ 

906 

S96 

50.3 

70  12     9.3 

594 

4- 

2  34-1 

121  21     4.G 

No. 

Barom. 

Al. 
Tlier. 

Ex. 
Ther. 

No.l  Parallnx. 

5emi-dia 

^         Defective 

.m. 

19 

78. 5 

-'  -'i\ 

+  ' 

3            ■         ■         ,4- 

2.7 

35.0 

3 

-  IS  52 

7 

5  55.9 

35 

74.0 

3 

+   15  52 

7 

5  49-5 

3& 

85. S 

38 

7 

+           5 

3 

41 

39.5 

/'nrsN»ima 

'7  of  t 

its  of  ndiidioii  see  p 

'S^  3- 

39 

6 

-           5 

47 

93.4 

40 

6 

-h            5 

14- 

2.5 

43 

30.104 

73.0 

-          3 

H-   15  52 

7 

+ 

5  49-6 

42 

-          3.2 

-  15  52 

7 

5  55-9 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

|s 

9 

Apparent 

_|.2 

DATE. 

OBJECT. 

Riglit 

s 
z 

0 
0 

I. 

II. 

in. 

IV. 

V. 

VI. 

VII. 

VIII 

IX, 

Mean 

Inst. 

Clock 
appar'nt 

Clock 
adopted. 

Ascension. 

11 

S'3 

1872. 

m       s 

s. 

g 

s. 

h.  m.      s. 

^ 

May   S 

Canum  Venal.      . 

F. 

3r.5 

34-9 

36.8 

44.7 

50.0 

57.9 

59-8 

3-3 

49  47-36 

+  16.34 

+  16.44 

12  50    3.3o 

+  0.10 

e 

Virginis      .      .      . 

F. 

52.0 

54-7 

56.1 

4-4 

6.5 

12.6 

16,7 

3    4-39 

—  0.40 

+  16.52 

+  16.44 

13     3  20.43 

3 

Polaris,  S.  P.  .      . 

F. 

S6.0 

27.0 

36.0 

iS-o 

II     3.70 

-15.72 

+  16.44 

I  II     4.42 

-  1-37 

4 

SS  VJrginis      .      .     . 

F. 

17 .6 

20.1 

28.0 

30.0 

32-0 

38.1 

39-7 

42,3 

ro  29.96 

+  16.44 

13  10  45-9& 

-  1.09 

<J 

S 

Polaris,  S.  P.  .     . 

Ha 

30-0 

47.0 

5-2 

19-7 

50.0 

ti     5-14 

gi  Virgmis      .     .      . 

Ha 

6.'7 

14.5 

16. 5 

18.5 

26 .3 

28 .3 

59  16.49 

-  0.29 

+  16.10 

13  59  32,30 

-  1.23 

7 

B. A.  C.  4722  .      . 

Ha. 

S3.6 

56-3 

57-9 

4-2 

6.4 

8.6 

15-0 

16.6 

19-3 

8    6,43 

—  0.37 

+  16.10 

14    8  22.16 

-  1.27 

), 

Vlrgmis     .      .      . 

Ha 

46.6 

48.0 

54.5 

56.5 

58.7 

4-9 

6-5 

9.0 

"  56.53 

-H  0.33 

+  16. ro 

14  12  13.30 

9 

^ 

Boolis   .... 

lla. 

15-9 

20.2 

22,7 

32.8 

36.0 

39-5 

49-7 

52,0 

56.2 

20  36.11 

+  0.3J 

+16.10 

14  20  52.52 

-  0,04 

10 

K 

Booiis   .... 

11  a. 

55-5 

58.4 

0.1 

7.0 

9-3 

II. 5 

18.6 

20.2 

23-2 

39    9-31 

0.00 

+  16.06 

+16.10 

14  39  25.41 

+  0  02 

Libra    .... 

Ha. 

20.  g 

23.5 

25.0 

3I-S 

33-5 

35-6 

(2.0 

43-6 

46.1 

43  33-52 

-  0.35 

+  16.15 

+16.10 

14  43  49-27 

-  0.06 

B.  A.  0.4923  .      . 

Ha 

32.3 

35-0 

36-7 

43-3 

15.4 

47-6 

54.3 

55.8 

58.6 

49  45-44 

+  16.10 

1450     1.14 

-  1.36 

13 

Libtie    .... 

Ha 

33.5 

31.0 

32.7 

39-2 

41.4 

43.6 

50.0 

51.6 

54.4 

4  41. 38 

-  0.39 

+  16.10 

IS     4  57.09 

-  1.37 

10 

14 

0 

Virginis      .     .      . 

S. 

52.7 

55.4 

57-0 

3.0 

S.I 

7.2 

13.3 

14.8 

17.4 

3     5-10 

—  0.34 

+  15-75 

+  15-73 

13     3  20.49 

~  0.06 

15 

Polaris,  S.  P.  .      . 

S. 

52.0 

28.0 

36.  c 

le 

Virginis     .      .      . 

S. 

o.'s 

3.0 

4.6 

14-9 

22.7 

25-3 

18  12!83 

-  0.38 

+  15-79 

+  15-73 

13  18  28.18 

-  0.08 

17 

Virginis,     .      .     . 

S. 

3t-3 

33-0 

39.2 

41.2 

43.3 

49.6 

51-3 

53-9 

19  41.28 

-  0.39 

+  15-73 

13  19  56.62 

18 

5 

UrsieMinoris.     , 

S. 

21.0 

29.8 

38.5 

47-2 

55.9 

27  38-48 

+  0.79 

+  15-72 

14  27  54.99 

-  0.30 

19 

s> 

Boolis  .... 

s. 

55.8 

5S.9 

0.4 

ig.o 

20.  e 

23,6 

39    9.72 

-  0.13 

+  15.72 

14  39  25-31 

-  o.oS 

£S 

Boolis  .... 

s. 

5-1 

7-5 

9-7 

14-5 

39    9.78 

+  15.72 

+  15.72 

14  39  25.37 

B.  A.  C.4923'.      . 

s. 

3"  .6 

34-5 

36.1 

53.8 

55.4 

58.0 

49  44-90 

-  0.4S 

+  15-72 

14  50    0.17 

-  1-37 

R.  A.  C.  4923=.      ■ 

s. 

41-5 

43-7 

^'s-'s 

43.'! 

50.3 

49  45-88 

+  15.72 

14  50    I. 15 

-  1.37 

33 

48  Cepliei,  S.  P.  .      . 

s. 

45-2 

33.4 

26.5 

8.4 

49-7 

40.1 

30.5 

4  49-46 

-   1.25 

+  15.71 

3    4    3-92 

+  0.39 

24 

H 

Libr^    .... 

s. 

41.0 

43-5 

45.0 

31-3 

53.3 

55-4 

1,6 

3-0 

5-7 

10  53.30 

-  0.37 

+  15. 63 

+  15.71 

15  10    3.64 

+  0.03 

25 

28 

Librs    .... 

s. 

24.6 

26.7 

23.9 

13  24.58 

-   0-43 

+  15.71 

15  13  39-86 

-  1.35 

Libra;    .... 

s. 

35-7 

38  .'5 

40.0 

46:5 

43.6 

50.7 

57.0 

5a-'7 

20  48-56 

+  15.71 

15  21     3.85 

-  1-37 

27 

B.  A.  0.5155-      ■ 

s. 

3-5 

6.7 

8-7 

16.6 

19.2 

29.8 

31.8 

35-1 

30  19.27 

+  15.71 

IS  30  34.95 

-  1. 81 

28 

a 

Serpentis    .      .     . 

s. 

3r.4 

34-0 

35.6 

Ji,8 

t3.9 

45-9 

53.0 

53.7 

56.2 

37  43. 83 

-   0-27 

+  15.67 

+  15.71 

15  37  59-27 

+  0.06 

2g 

B.A.C.5249.      . 

s. 

30 

Q.O 

12.3 

25.8 

30.2 

34.8 

43.3 

51.6 

57-2 

44  30-24 

-    0.2f 

+  15.71 

15  44  46.21 

-  3-09 

30 

Coronre  Borealis  , 

s. 

49-4 

52.4 

54.2 

3-2 

5-6 

13.6 

14.3 

17.0 

52    3-29 

-    0.14 

+  15.71 

15  52  i3.86 

31 

i,P 

Scotpii .... 

s. 

27. 0 

29.8 
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-  0.04 

i3.  Bi.^ections  at  wires  Bi  and  D,. 

23.  Bisections  at  wires  B,  and  C^. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 
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0     Dtaconis    .      .     . 

s. 

34-! 

38-9 

43.8 

48.8 

53.S 

+  0.64 

+  14.04 

14    0  58.36 

-  0.06 

a    Bootis  .... 

s. 

23-6 

26.5 

34.8 

37.0 

39- r 

43-7 

47.2 

49-9 

9  36- 89 

-  o.ig 

+14.07 

+  14.04 

14     9  50-74 

-  0.03 

25 

I      Cassiope:e,  S,  P.    . 

s. 

4S.5 

42.0 

27.8 

22.4 

17-3 

42.0 

48.5 

i8  17.34 

-  1.37 

+  14-04 

2    IS   30.01 

+  0.46 

19 

26 
27 

8    Virginis      .     .      . 

Polaris,  S.  P.   .     . 

«    Virginis      .     .     . 

E. 
E. 
E, 

55.3 
3-0 

57.9 

59-5 
7-2 

13-4 

'7.6 
16-5 

9.6 

15.9 

17.5 
25-4 

20.0 

3     7.66 
u  20.80 

-  0.69 

+13.50 

+13.48 

+  13-51 
+  13.51 

13    3  20.48 

-  0.03 

29 

Moon  I,  N.      .      . 

E, 

13.5 

16.3 

17.9 

24.0 

26.0 

34.5 

36.1 

38^7 

25  26:12 

+  13.51 

13  25  38. gi 

+  65:76 

30 

V    Bootis   .... 

E. 

10.6 

13.2 

14.9 

2r.4 

23.5 

2S-7 

32.3 

34-0 

36.6 

48  23.58 

-  0-43 

+13-56 

+  13.51 

13  4S  36.66 

31 

a    Adiilis  .... 

F. 

45.6 

48.0 

53-9 

56-8 

59  43-40 

-  0.19 

+13.33 

+  13-33 

I  59  56.54 

+    O.OI 

20 

32 

Sun  r.  N.    .     .     . 

!■'. 

44.5 

45-9 

48.6 

49  35-63 

-  0.23 

+  13-3: 

3  49  48.71 

33 

Sun  II,  S.    .      .      . 

!■'. 

37-7 

40,6 

42.2 

48  .'8 

50.8 

53." 

59-7 

3-8 

51  50-87 

-  0.23 

+  13.31 

3  52     3-95 

31 

£      Orionis.      .      .      . 

P. 

17.0 

19-6 

21.0 

27.2 

29.3 

31.3 

37-6 

38.9 

41-5 

29  29.27 

-  0.50 

+  13.22 

+  13-30 

5  29  42-07 

+  0.07 

35 

a     Orionis.      .      .      . 

F. 

43.2 

50.8 

52.5 

53.8 

o.e. 

2.7 

8.9 

10.4 

12.9 

48    0.64 

-  0-39 

+  13-19 

+  13.30 

5  48  13-55 

+  0.08 

36 

y    Geminoiiim     .      . 

P. 

53.4 

55-2 

56.5 

5.0 

7.7 

13.6 

15.2 

17-9 

30    5.08 

-  0.27 

+  13.21 

+  13.23 

6  30  18.09 

+  oios 

37 

e    Virginis      .      .     . 

P. 

55-S 

58.0 

59-5 

5.7 

7.7 

9.8 

16.0 

17-5 

20.0 

3     7-74 

-  0.56 

+  13.29 

+  13-23 

13    3  20.41 

-  0  10 

38 

Polaris,  S.  P.   .      . 

F. 

15-0 

49-5 

34.0 

58.0 

It  24-18 

.     . 

39 

0.    Virginis      .     .      . 

F. 

3-0 

V.f> 

7-3 

13.6 

15.6 

17.6 

24. c 

25.4 

28.0 

18  15-57 

-  0.63 

+  13. 38 

+  13-23 

13  18  28.17 

-  0.07 

40 

a     Bootis   .... 

F. 

37-7 

39.8 

41.9 

46.S 

43.0 

9  37-63 

+13-35 

+  13.22 

14    9  SO.64 

-0.13 

Mooni.N.       .     . 

F. 

42,7 

45.4 

46  .'b 

53-3 

55.4 

57-5 

4.0 

5-3 

8.0 

17  55. 38 

-  0.&3 

+  13.22 

14  iS    7.97 

+  67. 82 

21 

42 

XII.  13.     .     .     . 

Ha 

54-2 

56. Q 

5S.7 

5.4 

7-7 

10  0 

16.9 

i3.6 

21. I 

43     7.72 

-  0.75 

+  '3.41 

12  43  20.38 

-  1.23 

43 

XII,  io.      .      .      . 

Ha 

23.5 

32.0, 

33-8 

41.7 

44-3 

46.9 

54.8 

56.7 

5044.30 

12  50  56.76 

0     Virginis       .      .      . 

Ha 

55-3 

57-8 

59.4 

5-5 

7.6 

9-7 

15.9 

17-3 

19. S 

3     7-59 

+I3-3S 

+  13-41 

13     3  20.50 

■t5 

Polaris,  S.  P.  .      . 

Ha 

13.0 

,3,0 

36.0 

11  23. 3o 

46 

XIII,  II      .      .      . 

I-la 

34-0 

37-0 

39.3 

46.8 

49-3 

51.9 

59-7 

1.4 

4-5 

22  49.32 

-  0.92 

+  13-41 

13  23     I. Si 

-  i.26 

47 

xin,25    .    .    . 

Ha 

8,6 

ii-S 

13  2 

20.  2 

22.7 

25.0 

32.1 

34.0 

37.0 

48  22.70 

~    0.82 

+  13.41 

13  43  35.29 

-  1.31 

4a 

XIll,  28      .     .      . 

Ha 

4.5 

7.6 

9.6 

17-0 

19.7 

22.1 

29.9 

31.8 

35-0 

53  19-69 

-  0.93 

+  13-41 

13  33  32.17 

-  1.42 

49 

a     Booiis    .... 

Ha, 

24.7 

27.4 

28.9 

35.0 

37.6 

39-7 

46.4 

48.0 

50.5 

9  37-64 

+13-36 

+  13.41 

14    9  50,82 

+  0.05 

XIV,  6.     .     .      . 

Ha 

20.4 

23.5 

30- 3 

33-4 

35-7 

3S.. 

40.7 

43,0 

51.0 

12  35-69 

-  0.94 

+  13.4' 

M  1248.16 

-   I-5I 

6.  BisBCtions  at  wires  II-VI. 

10, 

19, 41.  Bisections  at  sets  B  and  D. 

25.  Bisections  at  wires  Bj  and  Gb. 

27.  Telescope  micromeler  reading  increased  ten  revoliiti 

nction. 
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MICROSCOPE  MICROft 

S.         TELESCOPE  MICROMETER. 

c  d 

%] 

.2 

S.9 

'1% 

Apparent 

Apparent 

s 
2; 

Division. 

%_ 

ZeiiLth  Dis- 
tance, South. 

•a- 
Si 

1 

North  Polar 
Distance. 

V. 

VI. 

VII. 

VI 

I.    Rev. 

' 

- 

3- 

170 

5- 

^ 

304  38 

27.7 

26.2 

26 

g 

r50 

54.7 

106  25    6.0 

-  7-3 

297  40 

24.6 

23-4 

18.9 

24 

8         32 

075 

095 

54.7 

63  14  47. S 

+    I  48'8 

113  22  57.8 

-  7.2 

3 

305  48 

26.7 

25.0 

26 

2         37 

522 

492 

54.7 

54     8  12.3 

+   I   19.3 

105  15  52.8 

—  7-t 

301  36 

0.4 

23.5 

23.2 

28 

6          33 

970 

54.7 

58  ig  21.6 

.736 

+    I  32.9 

109  27  15.7 

5 

301  36 

0.4 

28.5 

23.2 

28 

'■>         33 

040 

140 

54.7 

58  19    7-9 

+   I  32.8 

109  37     1.9 

6 

332  58 

10  21.0 

2t   4 

16.6 

^9 

4           35 

801 

got 

161 

381 

461 

53-6 

26  53  14.4 

+        2S.9 

78     5    4-5 

306  58 

9  26.7 

26.4 

25 

5         35 

6S0 

680 

52-6 

52  57  42.9 

662 

-1-   I   15-2 

104     5  19-3 

-(-     I.O 

2S,     38 

9  28.4 

27.9 

21.4 

25 

0         36 

360 

540 

53.6 

78  17  55.0 

672 

+  4  27-2 

129  28  43.4 

—  lS-4 

9 

284  38 

28.3 

27.6 

25 

6         40 

890 

970 

52.6 

75  19    4.0 

-H  3  34-0 

126  28  59.2 

-14.6 

288  30 

9  2S.5 

27.8 

22.5 

26 

I         41 

^35 

580 

52. G 

71  27  15.2 

+  2  48.6 

122    36    25-0 

-13. & 

II 

330  30 

9  25-5 

25.3 

20.  t 

23 

I           38 

840 

920 

52.6 

29  25  30.5 

690 

+        32.3 

80  33  24.0 

4-   1.0 

295  ro 

29.7 

28.6 

27 

z           32 

505 

525 

52.6 

64  44  56.3 

690 

+  2     0.7 

115  53  lS-2 

13 

2gr  26 

2-9 

26.9 

0          33 

330 

350 

68  38  57.2 

4-  2  24-2 

119  37  42-6 

-13.7 

14 

298  22 

29.9 

29-4 

23-7 

27 

5           34 

135 

190 

52.6 

61  33  22.1 

+    I   45.4 

112  41  28.7 

+  0.3 

15 

294  38 

28.7 

28.1 

26 

3           35 

27s 

53.6 

65  17  37.4 

+   2     4.0 

116  26     2.6 

16 
17 

296  46 
316  12 

4-1 
2.7 

3.3 

25-3 
27-3 

29 

4           33 
8          36 

480 

455 
965 

53.6 
52.6 

63     9  14-5 
43  44     8,1 

713 

+    I   52.8 

+     55.0 

114   17  38.5 
94  51  34.3 

-II-3 
+  02 

18 

52  24 

1-5 

26.3 

29 

0          37 

788 

730 

52.6 

307  32   19-4 

35B  37  25.8 

z 

3'0  34 

!-5 

28. 3 

29.7 
27. 8 

24-3 
23,3 

25 

I         37 
3           34 

470 

510 

475 

52.6 

49  22   13-9 
43  37  25-6 

■h  I   7.0 

+  54.9 

100  39  43.1 
94  44  41.7 

+  2.2 
-  6.g 

291      S 

26.9 

25.2 

1Q.5 

24 

005 

52-6 

68  48   17-6 

725 

+     2    27.8 

119  57     6-6 

23 

26     0 

25.6 

25.8 

19. 9 

23 

860 

860 

53.6 

333  54  43-7 

733 

-          28.3 

25     0  36.6 

-  2.7 

340  54 

23.0 

26 

0          38 

190 

52.6 

19    3  32.7 

70     9     3.9 

+  0.9 

25 

74  10 

28.4 

38. 0 

21.7 

26 

5         38 

280 

185 

52.6 

385  46  23.2 

736 

-  3  21.9 

336  49  22.5 

26 

3.6  12 

1.4 

29-5 

2.0 

4 

3          36 

940 

96S 

53.8 

43  44  10.6 

+       53.5 

94  5'  25.3 

+   1.3 

27 

52  24 
310  34 

3.3 

7-2 

3.7 
5.3 

2-5 

3 
5 

0          27 

240 

045 

235 

025 

240 

tl 

307  33  15-4 
49  22  15-0 

-  I   12.7 
■1-  I     5.2 

358  37  23.9 

-  0.3 
+  1.5 

315  58 

■  8.3 

6.3 

3-4 

9          40 

960 

450 

950 

53.8 

43  59  23.6 

+       54.0 

95     6  33. 8 

30 

340     4 

5-3 

1-7 

3 

2          31 

820 

830 

53.8 

19  50  54-2 

628 

70  57  35.6 

32 

343  54 

341    2S 

9  25-7 
21.5 

24.3 

2Z.3 

18.5 
17.3 

25 

7           37 
2         39 

592 

584 

52.9 
52.9 

16     2     5-5 
ra  23  38.7 

558 
^22 

+       15-8 
+       1S.3 

67    8  42.5 
69  35  18.2 

—    1.2 

33 

340    56 

s  'V. 

18.0 

16.4 

19 

I        '' 

216 

i78 

52.9 

ig    0  15-6 

■¥■        18:8 

70    6  5S.6 

34 

3'9  47 

28. 3 

24.1 

° 

?|        40 

724 

728 

52.9 

40  10    4-8 

+      45-9 

91   17  rr.g 

+    1.8 

3S 

328  46 

3.7 

1-3 

26!  5 

4 

3         37 

3S4 

296 

52.9 

31   10  14.5 

502 

-       32.9 

82  17     8.6 

0.0 

36 

337  33 

29.3 

27.6 

24.4 

" 

2         32 

to6 

083 

52.9 

22  22  51.2 

+       22.4 

73  29  34- S 

-  0.4 

37 

31O  12 

3-4 

0.4 

•27.4 

r 

0          37 

050 

046 

53.1 

43  44  fO-« 

■¥       53.6 

94  5"   24.9 

+  o.g 

3S 

2.6 

0.5 

27.9 

0          37 

363 

3S0 

370 

380 

53.1 

307  32  15.2 

353  37  23.6 

39 

310  34 

27.5 

3         37 

312 

310 

53.1 

49  22  14.8 

658 

+  I     5-3 

JOO  29  41.3 

+   1.4 

340  54 

2.5 

39.5 

26.0 

29 

0         37 

972 

968 

53.1 

19    2  23.1 

678 

+       19.4 

70    9     3.7 

+   1-3 

41 

309  58 

3-5 

25-7 

S         30 

470 

610 

802 

53.1 

49  55  31-2 

686 

+■  1     7-1 

'lii     3  59. 5 

42 

.29s  56 

29.1 

28.6 

24.4 

25 

9         3S 

300 

425 

53.5 

64    0  27.0 

677 

+    1   5f>.0 

115     S  44.2 

-10. 1 

43 

282  52 

29.0 

23.0 

26 

5           34 

oyo 

52.5 

77     3  '9.0 

128  13  42.4 

-14-1 

316  12 

26,5 

140 

050 

52.5 

43  44     S.S 

+       54-4 

94  5'  24-4 

4-  0.4 

45 

52  24 

27.6 

2g.l 

24.7 

26 

2         37 

795 

835 

52.5 

307  32   17.6 

688 

358  37  24.8 

+    1.0 

46 

2S4  50 

28.5 

27.6 

24 

5         34 

9&5 

910 

52.5 

75     5  33.0 

+  2  30.8 

126  14  24.0 

-12.9 

''^ 

291     8 

27.7 

25-9 

21. 9 

24 

5         38 

080 

100 

52.5 

68  43  19-8 

+  2  26.3 

'19  57     7.3 

-II. 2 

4S 

284  16 

2. 9 

1.8 

27.0 

29 

330 

355 

52-5 

75  40  59-6 

+-  3  40-0 

126  51     0.8 

49 

340  54 

29.5 

28. 4 

24.8 

25 

1         33 

060 

050 

52-5 

19     2  21.5 

+       19-7 

70     9     2.4 

+  0.3 

50 

2S343 

27.6 

26.5 

I         35 

905 

S20 

52.5 

76    7  45-1 

+  3  47-5 

t27  17  53.8 

-11.3 

No. 

Baroni. 

At. 
Tlicr. 

Ex. 
Thcr. 

N 

,     Paralla.-:. 

Semi-dLam. 

Defective 
lUuminalion. 

Sum. 

3" 

29 . 3oo 

y. 

C6,o 
62.0 

For  sum 

mryoft/ 

...... 

lis  of  ridmfwn  see  fn 

"e-i. 

13 

33 

4 

-24  58.3 
-40     4.4 

-         2!8 
-44  51.3 

+  15     8.7 
+  15  49.4 

+  IS  48.7 

~   15  48.7 
+   16     3.5 

[    1  +  1    1 
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SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

.^S 

Apparent 

DATE, 

^ 

OBJECT. 

Right 

ss 

1 

^ 

f 

n. 

III. 

IV. 

V, 

VI. 

VII 

VIII 

IX. 

Mean 

I 

nst. 

Clocfe 

Clock 
adopted. 

Ascension. 

.^5 

'A 

0 

wire. 

appar'nt 

so 

1872 

m.       s 

s. 

s. 

s. 

h.  m.      s. 

^ 

May  21 

XIV,  15      .     .      . 

Ha 

14.6 

17.^ 

19.2 

25-9 

30-5 

37-5 

39-3 

24  28.29 

0.78 

+  13-41 

14  24  40.92 

XIV.  17      ■      -      ■ 

Ha 

27. s 

35-1 

37  5 

40-5 

0.97 

+  13-41 

14  31  37-32 

-  1. 61 

3 

fi'  Librsi    .... 

Ha 

23.9 

26^6 

2S!2 

34-5 

36-7 

38.8 

45-1 

16.7 

49-3 

43  36-64 

0-62 

+  13-38 

4-13.41 

14  43  49-43 

+  0.03 

ji    Librte    .... 

Ha 

43-4 

46.0 

47-5 

53-7 

55.8 

57.9 

9  55. 78 

0.55 

+  13-47 

+  13-41 

15  10    8.64 

+  0.06 

5 

Moon  I.  N.       .     . 

Ha 

55-3 

58.0 

59-7 

6.2 

8.4 

17. J 

18.7 

21.7 

14    8.42 

- 

0.64 

+  13-41 

15  14  21.19 

+70.46 

6 

0     Corona  Borealis  . 

Ha 

50-7 

53-5 

S3-3 

2.2 

4-5 

6-7 

'3-7 

15-4 

18.3 

29    4-48 

_ 

0.14 

+  13-44 

+  13-41 

15  29  17.75 

-  0.03 

7 

R  A.  0.5175  -      . 

Ha. 

33  8 

37-4 

39-5 

48.2 

50.9 

53-6 

7-9 

33  50-87 

+ 

0,13 

+  13-41 

15  34     441 

B.  A.  C.  5249  ■      ■ 

Ha 

S.2 

14.2 

27-7 

32.3 

30. 7 

50.0 

53-5 

59-2 

+  '3-41 

15  44  46.31 

-  314 

q 

B.  A.  C.5279  .      . 

Ha 

59-5 

3-2 

6.7 

IO-5 

14.0 

49     6,78 

+ 

+  13-41 

15  49  20.63 

-  2. 58 

li.A.C.5302.      . 

Ha 

3-4 

5-7 

52     5-64 

+  13-41 

15  52  18.9! 

-  1.65 

" 

B.  A.  C.  533S  .      . 

Ha 

19 '5 

23.2 

25-3 

34- 1 

37-2 

40:2 

49-0 

51.2 

55-0 

58  37-19 

+ 

0.18 

+  13.41 

15  58  50. 78 

-  1.86 

23 

12 

Sunl.S.     .     .      . 

S. 

25.0 

27.7 

2Q.2 

35.9 

33-0 

40.1 

46.7 

(3.4 

51,0 

I  38.00 

_ 

0.41 

+  13-19 

4      I   50.78 

'3 

Sun  11,  N.  .     .      . 

S. 

40- 5 

43.2 

44-9 

5£-7 

53.8 

55.9 

2-5 

4.1 

6.8 

3  53.71 

4     4     6.49 

14 

a    Orioiiis       .     .      . 

48. 3 

5t.o 

52.5 

58.6 

0.8 

2,8 

9.0 

'3.0 

48     0.72 

0.56 

+  13.28 

+  13.18 

5  48  13-34 

-  0.13 

15 

0    Virginis      .      .      . 

s. 

17.0 

19.6 

27.3 

29.4 

31.4 

37-6 

39^2 

41.8 

58  29,33 

0.54 

+  13-21 

+  13.14 

II  s8  41-98 

-  0.09 

16 

V    Virginis      .      .     . 

s. 

57-4 

59-9 

1.5 

7-7 

9.8 

11.9 

'7-9 

ig-5 

22.0 

'3    9-73 

~ 

0.64 

+  13.16 

+  13.14 

12    13    22.23 

-  0,04 

17 

XII,S    .... 

s. 

55.6 

0.5 

5-7 

3-3 

10- 3 

13-4 

16.0 

21.1 

26.3 

33  10.86 

_ 

I-I5 

+  ■3.14 

12   33    22.85 

-  0.96 

18 

xn,i2.    .    .    . 

s. 

26.2 

29.2 

31.0 

38.2 

40.7 

43-2 

50.5 

52.1 

55-3 

39  40-71 

1.07 

+  13.14 

12  39  52.7! 

-  0.97 

19 

XII,  17.     .     .     . 

s. 

29.0 

32.5 

34-3 

43-2 

44.6 

47-5 

55-1 

57-3 

50  44. So 

+  13.13 

12    50   56.76 

Polaris,  S,  P.   .      . 

s. 

15.5 

52.0 

26.0 

4.0 

II  26.92 

25.63 

+  13.13 

r  11  14.42 

-  o!65 

21 

XIII,  r2       .      .      . 

s. 

3.5 

6.6 

15.2 

17.6 

19-7 

26  .'s 

28.5 

31.4 

25   17.52 

- 

0.99 

+  13-13 

13  25  29.66 

-  l.lS 

22 

XIII.  18       .      .      . 

s. 

S7.0 

sg.i 

1.4 

3-7 

6.1 

31      1.46 

_ 

0.92 

+  13-13 

13  31  13.67 

-  1. 18 

23 

XIII,  23       .      .      . 

s. 

16  .'a 

29.9 

32.4 

35-0 

42-7 

43  .'2 

40  32.43 

+  13-13 

13  40  44. 4<^ 

-  1.36 

24 

XIII,  26       .      .      . 

s. 

35.4 

38.3 

40.2 

47-0 

49.4 

SI. 7 

58.6 

3-3 

49  49.37 

0.99 

+  13-13 

13  50     1.51 

-  1.30 

25 

XIII.  28       .      .      . 

s. 

4-7 

"7-7 

23.7 

30. 6 

32-6 

35-7 

53  20-23 

+  1313 

13  S3  32.22 

-  1.41 

26 

XIV,  I  .      .     .      . 

s. 

59-5 

2.6 

4-5 

II-7 

14.0 

16. 3 

23-5 

25.4 

28.4 

6  13-99 

- 

1.04 

+  13-12 

14     6  26.07 

-  1.40 

27 

XIV,  s.      .      .      . 

s. 

20.0 

23.0 

24,6 

31.5 

33-9 

36-2 

43.2 

45 -o 

47.9 

12  33,92 

_ 

0.98 

+  13.12 

14  12  46.06 

-  1.38 

XIV,  16      .      .      . 

30-4 

33-4 

35-5 

42-9 

45-4 

48.0 

55-4 

57-2 

29  45-30 

+  13-12 

14  29  57-40 

-   1.54 

7C) 

Moim  II      .      ,      . 

II. 7 

14-8 

16-5 

33-4 

25.7 

28. 0 

35-0 

36.8 

39-6 

22  25.72 

0.91 

+13-10 

17  22  37.91 

-75.61 

30 

s. 

5-2 

7-9 

18.6 

21-3 

24-5 

34.9 

37-3 

41.4 

27  21.29 

+ 

+13.10 

17  27  34-60 

31 

B.  A.  C.  5962  .      . 

s. 

28.4 

31.0 

33-2 

35-7 

42.8 

44-6 

31  33-26 

- 

0-13 

+13-10 

17  31  46.43 

-   i!6i 

32 

p    Herculis     .      .     . 

s. 

t-7 

4.7 

6.5 

13-2 

15-7 

17.9 

24.8 

26.6 

29.4 

41  15-61 

_ 

0.18 

+  13-08 

+13-10 

17  41  28.53 

+    0.02 

33 

B.  A.  C.  6073  .      . 

s. 

50-4 

53-2 

55-0 

1-7 

6.3 

13.2 

14-9 

17.8 

50    4.06 

+13,10 

17  50  16.96 

-    1.50 

3+ 

B.  A.  G.6150.      . 

s. 

35 

e     Ursa^Minoris.     . 

s. 

i6.'o 

23-5 

52. S 

59-5 

13  33-50 

+ 

9-7T 

+13.10 

l3  13  56.31 

-  o.oq 

36 

B.  A.  C.  6287  .      . 

s. 

16  .'s 

19-3 

20.9 

37  .'3 

29-5 

31  .'8 

3S-3 

39-8 

42-5 

22  29-54 

- 

0.7^ 

+13.10 

-   T.40 

37 

a    Lyne     .... 

s. 

9.0 

12.1 

14.2 

32.2 

24.8 

27.6 

35-2 

37-2 

)o.7 

32  24. 78 

0.00 

+  13.05 

+13.10 

18  32  37. 8S 

+  0.07 

38 

51  Cephei.  S.  P.   .      . 

s. 

48.0 

5-5 

24.5 

40.0 

56.5 

39  22.90 

3.00 

+13.10 

6  39  23.00 

39 

a  A.  C.  6453-      - 

s. 

5S-9 

58.6 

0.3 

7-0 

g.2 

17.9 

19.6 

49    9.«3 

0,2i 

+13.10 

l3  49  21,98 

-   1.27 

<     AqiiilEe.      .     .      . 

s. 

7-5 

II. 7 

18. 0 

22.3 

28.6 

30-1 

32.8 

59  20.13 

0.36 

+  13.04 

+13.09 

iS  59  32.86 

-  0.07 

41 

d    Sagittarii    .     .      . 

s. 

44-6 

47-4 

49.0 

55-5 

57-7 

6.2 

9  57.68 

- 

0.76 

+  13.01 

+13.09 

19  10  10.01 

+    O.IO 

26 

42 

/.I   S<-«[Harii    .      .      . 

s. 

43-5 

16.2 

17-9 

54.3 

s6-6 

58-9 

5.4 

6.9 

9-7 

5  56.60 

o.qs 

+  12,40 

+12.40 

18     6    8.05 

0.00 

43 

(J     Urs^  Mirroris .      . 

s. 

30.0 

3-5 

15.0 

57-5 

13  29- Bo 

+ 

2.87 

+12,40 

18  13  55-07 

-  1.60 

A     Sagittarii     .      .      . 

s. 

40.9 

43 's 

45-5 

52-3 

54-4 

56,7 

3-5 

5.1 

19  64-47 

+12.40 

iS  20    5-83 

-  1.56 

I     AquilK.      .      .      . 

s, 

51-7 

54.5 

56.0 

6.3 

12.5 

o!76 

+  12,43 

+12.40 

i3  28  13.86 

+  0.04 

46 

J.     Sagittarii    .      .      . 

s. 

15.6 

19-0 

37.4 

29.6 

32.0 

38.9 

40,6 

43-6 

37  29-70 

- 

1-07 

+  12  39 

18  37  4t.02 

-  1.53 

47 

51  Cephei,  S.  P.    .      . 

s. 

43-0 

48.0 

16.5 

_ 

7-07 

+  12,39 

6  39  22.45 

-    O.OI 

48 

i>   Sagittarii    .      .      . 

s. 

23.6 

25-4 

31.9 

34-0 

36-'3 

47.3 

49  34-08 

0.95 

+  12.39 

18  49  45-52 

-    1.42 

4g 

0     Sagitliirii    .     .      . 

s. 

37.3 

40.2 

42.0 

48.5 

50.6 

53-0 

59-6 

56  50.71 

0-97 

+  12.39 

18  57     2.13 

50 

"    S^^Si"""'    ■      ■      - 

s. 

45-848.6 

50-3 

56.7 

53-8 

7.8 

9-3 

.2:2      I  58.97 

~ 

o.gt 

+  12.39 

19    3  10.40 

-  1.3S 

5.  Bisections  at  wires  II-VI. 
9.  Bisections  at  sets  B  and  D. 
47-  Bisect):ons  at  wires  Bi,  Bj,  and  Bg. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

|g 

S 

Q- 

1 

Circle 

CL^-C 

Zenith  Dis- 
tance, Souih 

-SS 

■| 

Apparent 
North  Polar 
Distance. 

1 

Division. 

V. 

VI. 

VII. 

VIH. 

Rev. 

'\ 

,_, 

^ 

g 

^    S 

r 

i 

11 

z 

N^ 

^ 

■Su 

7 

293  5^ 

29.8 



28.7 

24-5 

27.7 

36 

340 

240 

52.5 

65  59  54.3 

712 

-1-  2     7-9 

117     3  23.9 

"s 

282     6 

3.0 

26.2 

29.9 

36 

970 

925 

52.5 

77  50    7.5 

+  4  19.6 

129    0  48.3 

3 

305  32 

29.9 

27.8 

23.4 

32 

4S5 

560 

52.5 

54  !i2  56.5 

718 

+   I  19.9 

105  30  37.6 

+  0.6 

27-5 

26.5 

22.9 

33 

800 

805 

52.5 

-t-  I     3.2 

98  54  38.8 

5 

304  26 

28.9 

26.2 

23.9 

25.  f) 

31 

925 

155 

320 

545 

630 

52.5 

55  23  52.5 

+   I  23.4 

106  36  37-1 

6 

348  12 

29.8 

29.5 

24-5 

26.6 

39 

3to 

400 

52.5 

It  44  42.6 

+       12.0 

62  51  iS-8 

+    1.2 

5     ^ 

29.0 

28.9 

25.0 

25. P 

38 

320 

335 

52.5 

354  52  25.9 

5.2 

45  53  41.9 

-    2.9 

H 

27-5 

26.9 

38 

MS 

175 

52.5 

335  54  21.5 

-       25.7 

27    0  17.0 

<) 

17    74 

0.4 

25-5 

26  !o 

35 

190 

270 

52.5 

342  41  39.2 

-       17-9 

33  47  42-5 

-    3.0 

348   iB 

25-7 

24. 8 

39 

985 

52.5 

II  38  32.0 

+       11.6 

62  45     4.8 

-    5-2 

" 

7  26 

0.5 

0.4 

2610 

25.8 

37 

570 

625 

52.5 

352  30  16.3 

730 

~         7-6 

43  3&  29.9 

-  4.3 

12 

341  30 

5-1 

4.6 

29.6 

2.3 

32 

753 

747 

51.7 

18  25     5.0 

560 

-H       1S.3 

69  3'  44-5 

13 

341      2 

29.4 

29.7 

24-5 

25.9 

34 

603 

627 

51.7 

17  53  28.5 

+       17-7 

69    0    7.4 

14 

328    26 

28. 3 

27-S 

23.0 

27.9 

37 

53fi 

550 

5t-7 

31  30  12.8 

574 

+       33-7 

82  37     7.7 

-  0.7 

15 

330   30 

25.9 

19.7 

23-3 

38 

710 

54-7 

29  2O  30.2 

+       3'-8 

+  0.7 

i6 

32t     6 

1-3 

26.2 

37 

423 

499 

54-7 

33  50  17.4 

677 

+      45.4 

89  57  24.0 

+  0.9 

17 

283  56 

0.2 

28.8 

23.0 

23.0 

34 

000 

130 

54.7 

75  59  22. & 

684 

+  3  42.2 

127    9  26.0 

~i4-4 

iS 

238  28 

27-5 

25-4 

20.5 

36 

245 

390 

54-7 

71  27  54-4 

+  3  46-9 

122  37     2.5 

-13.4 

ig 

282    52 

0-3 

22.6 

27.9 

33 

932 

032 

54.7 

77     3  21.0 

+  4    0.7 

!28   13  42,9 

-14-3 

52  24 

2S,Q 

27.4 

22.9 

37 

641 

663 

591 

54-7 

307  32  16.7 

696 

353  37  24.3 

+  0.9 

21 

293    z 

29.6 

27.6 

23.0 

29.1 

34 

790 

870 

54  7 

66  53  34.2 

+  2  12-0 

22 

298      2 

28.3 

26  0 

21.9 

27.? 

38 

300 

230 

54-7 

Cr  54  25.5 

+  I  45-7 

113     2  32.4 

-ro.5 

23 

283   28 

27.0 

24-9 

ig.i 

25.4 

140 

54.7 

76  27  19.8 

69S 

+  3  50.7 

127  37  31.7 

24 

293     4 

27.7 

29.5 

36 

962 

93; 

54-7 

60  52     7-0 

+  a  11-9 

25 

384  16 

29.7 

27.6 

530 

576 

54-7 

75  41     1-2 

+  3  38.4 

126  51     0.8 

26 

28938 

27.7 

25.2 

20. 8 

25.6 

3<> 

333         .    - 

323 

54.7 

70  17  54.7 

+  2  37. 0 

121  26  53.9 

-ii.i 

27 

Z93  36 

0.4 

28.7 

24.4 

□  .0 

33 

180 

204 

54-7 

66  19  10. I 

-f-  2     8.6 

117  27  39.9 

-10. 3 

286   e 

26.9 

24-5 

19.7 

26.2 

37 

&95 

54-7 

73  48  14.9 

703 

+   3  12.7 

124  57  43.8 

-10. () 

29 

724 

30 

13  26 

26.; 

24.4 

37 

4O6 

54.7 

346  30  12.7 

-        13-7 

37  36  20.2 

-  0.3 

32 

351  54 
34S  30 

27.0 
22.9 

25.5 
21.6 

17.3 

24.1 
19.5 

35 
36 

615 

605 

54-7 
54-7 

8     143.8 
II     5  47-4 

59    3  13-1 
62  12  ig.8 

-  3.8 

33 

347     & 

28.9 

27.9 

22.3 

33 

C37 

669 

54-7 

12  49  15.4 

+        13-0 

63  55  49-6 

-  9-' 

34 

349  46 

28.9 

27.8 

22.8 

32 

030 

10    3  50.5 

730 

+        10.3 

61    15  22.0 

-  9.8 

35 

47  38 

25.3 

24.7 

19.9 

24.2 

683 

720 

54.7 

312  18  30.3 

3  23  43.5 

+  0.4 

36 

302  16 

29.8 

27.5 

22.7 

29.2 

38 

B90 

920 

54.7 

57  40  36.9 

+   I   30.5 

io3  48  28.6 

-  2.5 

37 

359  42 

28.0 

26.8 

21.6 

24.9 

36 

154 

214 

54.7 

0  13  53.6 

-f-          02 

51  20  15.0 

+  0.4 

38 

53  46 

27.6 

27.0 

23-3 

27.3 

34 

350 

360 

300 

340 

375 

306    9  25.8 

740 

-    I   18.5 

357  14  23.5 

39 

343  32 

25.0 

24.2 

38 

465 

445 

54-7 

16  24  26.9 

+        16.9 

67  31     5.0 

40 

334  44 

29.8 

27.1 

22.3 

26.0 

39 

730 

795 

54..  7 

25  Ta  49-3 

743" 

+        27.1 

76  19  37.6 

41 

301  54 

26.6 

23.1 

18. 2 

24.8 

32 

130 

170 

54.7 

58     2  49.0 

744 

+    I   32.0 

109  10  42.2 

+  2.3 

42. 

299  58 

22.5 

ig.7 

15.2 

21.2 

31 

640 

665 

57.0 

59  57  26.0 

743 

+   I  39-f 

ni     5  26.2 

+     I.O 

44 

295  36 

0    2 

27.6 

22.7 

28.7 

40 

650 

720 

57.0 

64  21     6.3 

-f-   I  59-0 

115  29  26.5 

~   1-3 

312  44 

2(1.4 

23.1 

13.7 

24.2 

33 

895 

955 

57-0 

47  12  35-3 

743 

98  19  58.5 

+  2,5 

46 

293  58 

23-0 

19.8 

15.1 

20.5 

39 

490 

57-0 

65  58  41.8 

4-  2    8.1 

117     7  It. I 

47 

53  '|6 

26.3 

25.0 

20.8 

24.7 

34 

550 

500 

395 

57-0 

306    9  27.9 

-   I  18.5 

357  14  30. & 

+  2.7 

4S 

300  14 

27.1 

23.4 

17.9 

24.6 

33 

95t> 

925 

57-0 

59  41  18-6 

745 

^   I  33.0 

no  49  17-3 

49 

299    3 

19.4 

14.8 

19.4 

35 

1311 

160 

57-0 

60  47  32.9 

+  1  42.4 

III  55  36-5 

-  0.6 

50 

299  50 

i8!8 

17-9 

12.0 

18.2 

34 

970 

990 

57.0 

60     5  28.4 

+   I  39.6 

ui  13  29.2 

--  0.6 

No. 

Barom. 

At. 
Ther. 

Ex. 
Ther. 

No. 

Parallax. 

Semi-diam. 

De 
Illun 

fective 

Sum. 

jj 

30.022 

70.0 

56.0 

7 

-48  55.3 

+  16  lO.o 

" 

~  32  40-3 

16 

29.910 
29.1)10 

71-5 
70,5 

&4-3 

53.7 

For  smr.T>i« 

,yo/t 

'tis  of  redustion  see  / 

'^'•3. 

13 

■ 

-  15  43.6 
+   15  43.6 

-   15  51-3 
+   15  45-3 

Hosted  by 


Google 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


SECONDS  OF  TRAiSSIT  OVER  WIRES. 

CORRECTIONS. 

P  a 

S 

DATE. 

£. 

OBJECT. 

£ 

.   Right 

>i 

0 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII 

Vili 

IX 

Mean 
wire. 

Inst. 

Clocli: 
appar'nl 

Clock 
adopted. 

Ascension, 

1872. 

m.      s. 

^ 

^ 

^ 

h.  m.      s 

s, 

May  26 

I 

EafurnI,  S.      .     . 
Saturn  II,  N.   .     . 

s. 
s. 

54.8 

57-5 

59-: 

7.0 

9.2 

U.4 

16.7 
13.6 

18.4 

21.1 

29    7-97 
29    9.20 

~  o,*q6 
-  0,96 

+  12.39 
+  12,39 

19  29  19.40 
19  29  20.63 

3 

0    Sagittarii    .      .     . 

s. 

35  .'9 

33  .'7 

40:6 

47.  5 

49-6 

52.0 

58.8 

3  .'3 

47  49.66 

+  12.33 

19  48    0,98 

-  1,25 

4 
5 

3    UrsiEMajoris.aP. 
a'   Capricorni.     .     . 

s. 
s. 

25.0 

17. CJ 

13.8 
18.4 

56. S 
20.6 

50. 9 
22.7 

45.4 
24.8 

ll-3 

24.0 

17.3 

59  51-04 

-  z'.bz 

+  12,38 
+  12,38 

20  10  34.24 

-  0.24 

6 

«'^  Capvlcorm.     .      . 

s. 

34. 0 

36-8 

38.3 

44-5 

46.6 

48.7 

55 .0 

56.6 

59-1 

10  45.62 

-    0.32 

+  12.29 

+  12,38 

20  10  58. 18 

+  0.13 

B.  A,  C.  7077  -      . 

s. 

Si.o 

54.0 

55.6 

2.4 

4-7 

7.0 

13.6 

15-3 

25    4.64 

+  12. 38 

20  25  15. 98 

-   1.05 

r=    Capiicorai.      .     . 

s. 

43.6 

46.1 

47-8 

54-1 

56.2 

53. 3 

\'l 

31  56.22 

-  0.86 

+  12,37 

20  32     7.73 

-  0.93 

9 

Moon  II,  N.     .     . 

s. 

12. g 

IS. 8 

17.5 

24.2 

26.4 

28.8 

35-8 

37^6 

40.4 

44  26.60 

+  12,37 

20  44  37-97 

-73.99 

d     Capdcomi.     .      . 

s. 

32.1 

34.2 

36.4 

33.5 

42.9 

44.5 

47-1 

58  34-24 

-  0,90 

4-12-37 

20  58  45.71 

II 

^    Aquaiii.      .      .      , 

s. 

25.8 

23.3 

29.8 

36.0 

33.0 

|O.I 

46.4 

47. 9 

50.4 

24  33.08 

-  0,72 

+  12.44 

+  12  37 

21  24  49,73 

-  0,04 

e     Peg^M   .... 

s. 

32.7 

34. i 

40.5 

42.6 

44.6 

50.8 

52.5 

55.2 

37  42-60 

-  0.48 

+  12.35 

+  12.36 

21  37  54,48 

13 

P    AriWis  .... 

E. 

8.S 

II. 2 

(3.8 

19.5 

23.7 

30.4 

31.9 

34.7 

47  21-59 

-  0.48 

+  12.32 

+  12.30 

1  47  33.41 

0.00 

27 

'■I 

Sui.  I     .      .     .      . 

E. 

36.0 

30,0 

to. 4 

17  49.14 

-  0.46 

+  12.25 

4  i3    0.93 

Sun  II  .      .      .     . 

E. 

52.2 

56.6 

3-3 

5.4 

7.5 

14. 1 

15.7 

is.'s 

20    5.38 

-  0.46 

+  12,25 

12  Galium  Ven.-Ll.      . 

E. 

16.0 

48.7 

51.4 

54.0 

56,7 

49  51-36 

+  12,11 

12  50    3.49 

II     Vfminis      .      .     . 

E. 

56 'S 

5-0 

7.0 

9,1 

13.1 

17.4 

21.5 

3    9." 

+  12.11 

+  12,11 

13    3  20.44 

j8 

Pofaiis,  S.  P.  .      . 

E. 

36.0 

15.0 

43.0 

10. 0 

t5.o 

1!  41.60 

'9 

/=  Virginis      .     .      . 

E. 

4.2 

6.5 

8.6 

10.7 

12.7 

25     8.54 

-  0,80 

+  12.11 

13  25  19.35 

-  1. 10 

XIII,  22      .      .      . 

E. 

11.3 

13-6 

16.2 

r8.7 

34  16.20 

-  1,32 

+  12.10 

13  34  26.98 

XIII,  24      .      .      . 

E. 

13.9 

23.8 

26.5 

34-0 

35.7 

38.9 

41  23.88 

-  1-37 

+  12,10 

13  4!  34.61 

-  1.31 

j;     Bootis    .... 

E. 

14.7 

16.4 

23.0 

25.0 

27.1 

33-6 

35-5 

38.0 

48  25.03 

-  0,40 

+  12. Ob 

+  12,09 

13  48  36.72 

23 

27  Capricorni.     ,      . 

E. 

59-2 

1.5 

3-7 

6.1 

8.2 

2    3.74 

-  1.05 

+  U.98 

21     2  14.67 

-  0:84 

24 

f    Cj.gni    .... 

E. 

4.Q 

7.0 

8.8 

16.0 

18.3 

20.6 

29-5 

32.4 

7  18.26 

-  0.17 

+11.93 

+  11.98 

21     7  30,07 

+  0,06 

25 

1     Pegasi  .... 

E. 

46.1 

48. 8 

50-5 

57.0 

59-0 

^I'.l 

9-4 

15  59-10 

-  0.33 

+11.95 

+  11.97 

21     16    10,69 

26 

/3     Aquarii.      .      .      . 

E. 

26.4 

29.0 

30.4 

36.6 

38.6 

40.7 

46.9 

48-4 

51.0 

24  38.67 

-  0.79 

+11.95 

+  11,97 

21    24   49.85 

+  0.05 

=     Pegasi  .... 

E, 

30.6 

33-3 

34-8 

40.9 

43-0 

45 -o 

51.4 

52.9 

55-5 

37  43-04 

-  0.34 

+12,00 

+  11,97 

21  37  54-47 

Moon  II,  N.     ,     . 

E. 

47.6 

50.5 

52. 1 

58.8 

3-4 

II. 6 

14-5 

46     1.07 

+  11,97 

21  46  12,02 

-71.23 

29 

e     Aquarii.     .      .     . 

E. 

3.2 

3-7 

6.3 

9  53-gi 

-  o!83 

+12,00 

+  11.96 

22  10    S.04 

30 

Poinds.     .      .     . 

F. 

58.5 

24.0 

10  33.65 

-^28.35 

+  11.90 

1  11  14.40 

-  3-71 

3' 

F. 

9.0 

11.7 

13-3 

iq.'s 

24.1 

30.6 

32.2 

34-9 

47  21.96 

-  0,37 

+  i;.87 

+  11,89 

1  47  33-48 

+  0.04 

32 

a    Arietis  .... 

F. 

34-7 

36-3 

42.9 

45.1 

47-3 

54-0 

55.5 

58.5 

59  45-12 

-  0-33 

+  11.94 

1  59  56.67 

-  0.05 

33 

Mercury  II,  N.      . 

F. 

48^5 

52,8 

59.0 

3-2 

9-5 

13.7 

48     r.ii 

-  D.43 

+  "-87 

2  48  12.50 

-  0.25 

34 

a    Ceti 

F. 

10.8 

13.5 

15.0 

23'l 

25.2 

3<-4 

33.0 

35.4 

55  23.16 

+  li.83 

+  11.37 

2  55  34.43 

+  0.06 

35 

Venus  I       .      .      . 

F. 

35.0 

37.1 

39-3 

4I-S 

43.7 

23  39-32 

-  0.40 

+  11, ao 

3  28  50.78 

+  0.36 

28 

36 

Polads,  S.  P.   .      . 

F. 

37.0 

71.0 

46.0 

11  36.40 

-33-69 

+  11-63 

1  11   14.34 

-  4.0S 

37 

T^    Capricorni.      ,      . 

F. 

47.0 

54-9 

57-0 

59.0 

5-6 

7.2 

9-7 

31  67-01 

-  0.76 

+  11,54 

2032     7-79 

-  0,99 

38 

17  Capricorni.      .     . 

F. 

24.7 

26.2 

32.8 

37-3 

43.9 

45.6 

48. 2 

33  35-06 

-  0.S7 

+  11.54 

20  38  45.73 

39 

B.  A.  C.7237  .     . 

F. 

12.3 

18.7 

23.3 

29.8 

31-6 

34-6 

45  21.06 

~  o.gr 

+  11.54 

20  45  31.69 

~  0.99 

jg  Capricorni.     .      . 

F. 

ir.o 

13.9 

15-5 

21. 9 

24.0 

26.2 

32.6 

34.2 

37.0 

47  24.03 

-  0.90 

+  11-54 

20  47  34.67 

-  0-Q3 

4' 

6     Capricorni.      .     . 

F, 

22.2 

25.0 

26.4 

33  9 

35-1 

37-3 

43.3 

45-3 

48.0 

58  35.11 

-  0,79 

+  11-53 

20  58  45,85 

-  0,86 

42 

f    Cygni    .... 

F. 

4.5 

7-4 

g.2 

16.2 

18.6 

28.0 

29-7 

32.8 

7  18.60 

-  0,03 

+  11.48 

+  11.53 

44 

a    Cophei  .... 
r     Pegasi  .... 

F. 
F. 

53. s 

59-0 

15-4 

19-9 

24.2 

37-3 

40.5 

45. 8 

15  19,76 

+  11.53 

21  15  32.35 

+  0,05 

45 

/3    Aquarii.      .      .      . 

F. 

26.6 

29.1 

30.7 

36 -9 

38.9 

41.0 

47-0 

48. '7 

51.2 

24  38,90 

-  i.6l 

-hit. 57 

+  11-53 

21  24  49,82 

-  oor 

46 

(3    Cephei  .... 

F. 

35-6 

41.6 

47-7 

53-5 

59-4 

26  47,56 

+  1-77 

+  11.52 

21  27    0.85 

-  0.0s 

f    Aquarii.      .      .      . 

F. 

33.7 

36-4 

37.9 

44.0 

46.0 

48.0 

54.2 

55-g 

58 .4 

30  46,06 

-  0,64 

+  0.40 

+  11.52 

21  30  56,94 

+  0,14 

48 

E     Pegast  .... 

F. 

49 

«     Aquadi.     .     .      . 

F. 

6.0 

I'r.'e 

r4.2 

59     r.go 

-  0-53 

+  ii.6i 

+  11,52 

21  59  12,89   -  "-09 

50 

V     Aqusrii.     .     .      . 

F. 

23.8 

26.4 

''■'»■" 

36.2 

38.2 

44.2 

45-7 

48.3 

-  0.53 

+  11.44 

+  11. Sr 

4.  Bisections  at  wires  Bj  and  Di. 

9.  Bisections  at  wires  Cj,  D,,  and  D^. 

46.  Bisections  al  sets  B  and  D. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROiVrs. 

TELESCOPE  MICROMETER, 

.B  d 

e 

i 

S  "i 

s 

Circle 

a! 'I 

Zeni^h'tiis- 
tance,  Soutli, 

Is 

■a 

Apparent 
Nor  til  Polar 
Distance. 

if 

a 

Division. 

V. 

VI. 

Vll, 

VllI, 

Rev. 

J 

3- 

5. 

=  S 

5  " 

So 

z 

nO 

9; 

U. 

299  23 

23.3 

15,0 

^3 

34 

292 

296 

57-0 

60  27  20.8 

7-19 

-h   I  41.2 

Ill  35  33.3 

2g9  28 

23-3 

iS-o 

32 

9<>3 

962 

57.0 

60  27     0.5 

+   I  41.2 

III  3;     2.9 

3 

294  26 

27.2 

25.0 

19-3 

26,0 

35 

434 

57-0 

65  29  43-2 

-H  2     5-5 

i!6  38    9.9 

+  3.3 

4 

5 

72     8 

22.3 

21.3 

15-3 

21,9 

3; 

C'50 

710 

57.0       2S7  47  43.6 

751 
751 

-  2  57.3 

338  51     6,5 

+  1.6 

6 

303     6 

29.4 

26,2 

20-5 

27.3 

31 

903 

910 

57,0 

5"  43  50.2 

+   I  13-1 

I03  56  24, s 

-i-  1.3 

7 

295  42 

28.3 

17-0 

23.8 

36 

940 

958 

57-0 

64  14    4.7 

-1-  I  58-8 

115  22  24.7 

+    3-2 

30;  40 

21.6 

18,3 

rg-9 

38 

665 

635 

57-0 

54  16  26. 

4-  I   19.9 

10;  24    7-2 

+  0.3 

9 

297  5a 

22,5 

21,3 

17,1 

060 

090 

57-0 

61  56  49. 

+    I  47-6 

"3     4  57-9 

3C3  20 

18,0 

20.2 

39 

■ 

190 

57-0 

5''  36  34- 

759 

+    t   27.3 

107  44  22.6 

4-  1-7 

II 

314  56 

25.1 

23.9 

19,8 

23.7 

39 

350 

3to 

57-0 

45     0  43-4 

+        57.6 

96    8     1  2 

+   1.8 

13 

330  20 

19.3 

16.3 

rg,o 

36 

420 

446 

57-0 

29  35  52,3 

^60 

+       32-3 

804246.3 

4'    1.5 

16 

0    2 

S-o 

2,8 

31 

-    ■ 

985 

970 

55-1 

359  53   55-9 

52; 

50  59  17.0 

+  0.3 

i8 

316  12 

52  24 

6.3 
4.7 

4,2 

2 
1 

4-3 
4,2 

37 

115 

56" 

;» 

55.1 

'\'oo 

55-1 
55.1 

43  44     8,(, 
307  32   15-3 

-1-       54.4 
-    I    13-9 

91   51   33.6 
358  37  22.6 

-  0.3 

'9 

2sa    s 

15-5 

13.2 

7,7 

13-7 

35 

230 

22; 

55-1 

71  47  55-9 

^   2   51.0 

123  57     a, I 

-12,6 

236    2 

6.2 

3-3 

28.2 

4.1 

36 

752 

700 

55-1 

73  54    9-3 

+  3   14.2 

125     3  41-7 

-12.7 

340    4 

9  2g.5 

29.8 

24.4 

27.4 

32 

55-1 

19  50  53-3 

-f-       20.5 

70  57  35-5 

23 

300    0 

26.7 

25.0 

21.0 

25.7 

37 

no 

020 

55-9 

59  56     7- 

-H   I  38. 9 

III      4     7.2 

+   3.0 

24 

350  4J 

8.0 

6.2 

1,3 

4.6 

34 

030 

034 

55-9 

9  11   3t-2 

-(-         9-3 

60  18      1.7 

+  0.2 

2S 

340  18 

7.0 

5.7 

35 

835 

815 

55-9 

19  37  58-2 

750 

+       20.5 

70  44  39-9 

+  0.4 

2D 

314  56 

70 

4.4 

38 

725 

675 

55-9 

45     04..6 

+       57.4 

96     8     0.2 

27 

330  20 

26.3 

35 

610 

630 

55-9 

29  35  50.7 

+      32-6 

80  42  44.5 

23 

301  44 

9. J 

6,7 

b.% 

300 

195 

955 

672 

500 

55-9 

58  14  34-8 

+  I  32-5 

109   22    28.5 

29 

312  38 

9.3 

7-8 

2.8 

8.8 

34 

952 

968 

55-9 

47  17  47-3 

+  r    3-3 

98  25  10.7 

+  0.2 

30 

49  3S 

9  25.5 

25-1 

20.5 

23.8 

34 

55-2 

310  ,7  21.0 

672 

-  I    6!3 

I  22  35-9 

31 

341   14 

9  2g.o 

27.1 

23.1 

27.1 

38 

5S4 

580 

55-2 

18  42  31-9 

4-      ig-o 

69  49  12. I 

+  0.3 

32 

343  54 

g2S.l 

25.0 

21.6 

116 

55-2 

16     2    7,7 

653 

+      16. 1 

67    3  45-0 

+    1.7 

33 

334    0 

9  28-5 

25.9 

23-3 

38 

196 

55-2 

25  56  25.6 

+      27.2 

77     3  14-0 

34 

334  38 

9  28.5 

25,7 

22.8 

26,6 

35 

964 

972 

55-2 

35  17  50,9 

636 

+      39-5 

86  24  51.6 

35 

3fi 

52  24 

7.0 

6,0 

2-0 

5-5 

36 

886 

932 

57.2 

307  32  16.6 

696 

-  I  13.5 

358  37  24-3 

+   I  5 

37 

305  40 

9-5 

6,5 

1,9 

8,5 

37 

400 

57-2 

54  r6  23.7 

-H  1  20.5 

+  0.6 

3S 

2^9    6 

1.7 

29,8 

25.1 

1.3 

38 

306 

302 

57-2 

60  50  32.4 

-H  r  43-7 

III  53  37'3 

+  2.7 

39 

296  48 

1-7 

28.8 

24,8 

33 

636 

650 

57.2 

63     7  20.2 

+  I  54-0 

114  15  35,4 

4-  3,0 

40 

302  40 

0.2 

27.0 

25,0 

29.5 

33 

320 

410 

57.2 

57  16  31-7 

+  I  30-1 

108  24  23.0 

+  1-8 

41 

303  20 

3-1 

28.9 

5.4 

0.6 

33 

320 

336 

57.2 

56  36  35-3 

806 

-  I  27.9 

107  44  24,4 

4-  2.0 

42 

35044 

5.2 

28.4 

1.3 

■34 

194 

57,2 

9    II    32.0 

+         9-4 

60  18     2.6 

+  1-4 

43 

23    4 

8.0 

6.g 

2.5 

5.6 

34 

8o3 

57-2 

336  5t  45.7 

-        24-8 

27  57  42.1 

-  0-3 

44 

340  18 

22.5 

27.3 

36 

262 

254 

57,2 

19  37  59.C 

+        20,7 

70  44  40.9 

+    1.6 

45 

3 '4  56 

9  26.3 

23:6 

19.9 

25,0 

39 

194 

170 

57.2 

45     0  40.2 

4-        58-1 

96    7  59-5 

+  0.5 

46 

31     2 

9.0 

8,5 

3-9 

8.1 

38 

136 

142 

57,2 

328  54  38. c 

-        35.0 

20    0  24,2 

+    0,1 

47 

312  38 

9  25-5 

21.9 

19.2 

24,2 

37 

446 

450 

57-2 

47  18  12.5 

+     I        2.9 

98  25  36.6 

43 

330  20 

5.1 

3.3 

29,0 

2,5 

35 

320 

57,2 

29  35  49. f 

SoS 

+        33.0 

80  42  43.8 

-  0,6 

49 

320    6 

7-1 

33 

326 

322 

57,2 

39  49  20.5 

+        48.4 

90  %b  30.1 

+   1,4 

50 

320  16 

9  29.5 

27.0 

24-3 

29.7 

34 

294 

300 

57-2 

39  39  29,0 

+        43.0 

90  46  38,2 

+  0.9 

No. 

Barom. 

At. 
Tiier. 

Ex. 
Ther. 

No. 

Parallax. 

Scmi-diam, 

Defective 
Illumin-ation, 

Sum. 

in. 
29,942 

68.0 

S3. 6 

7 

o"8 

:. 

14 

89.2 

+ 

+              9.3 

25 

S5.0 

9 

-52  47-4 

-f   16 

20.8 

-      36  26.6 

36 

29.952 

O7.0 

63.6 

F 

a,yof 

!te  deii 

iiits  of  reduction  sec  f 

ag'^Z- 

28 
33 

-50  i6-5 

-           4.2 

+  16 

r.4 
3.6 

-  34      5-1 

-  0.6 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS, 

II 

Apparent 

DATE. 

OBJECT. 

t 

Right 

^8 

S 

1 

1. 

II. 

III 

IV. 

V. 

VI. 

VII 

VIII 

IX. 

Mean 

Insl. 

Clock 

Clock 
adopted. 

Ascension. 

^1 

1872. 
MayzS 

Z 

0 

wire. 

appaj-'nt 

SU 

MooiilI.N.     .      . 

F. 

51-' 

54.0 

55-5 

4-2 

6.3 

12.9 

14-4 

'7-2 

43    4-2ii 

-  0.74 

■■ 

+  ii.Sr 

22  43  14- 9S 

-6S.'s2 

•i     Pisds  Auslralis    . 

F. 

13-0 

14.8 

24.1 

26.6 

33-6 

35-4 

33-4 

50  24.19 

-  1.03 

+  11.52 

22  50  34.67 

+  0.03 

3 

a     Pcg^si  .... 

F. 

59-3 

3-6 

9.8 

11,9 

14.0 

20.4 

22.0 

24-5 

SS  11.94 

+  11. 58 

+  II-6' 

22  58  23.16 

-  0.04 

30 

4 

„     V;rginis      .     .      . 

Ha 

5g-i 

'■I 

3-2 

2-^ 

II. 4 

13.4 

'9-5 

20.9 

23-5 

13  11-33 

-  0.7s 

+  11.6 

+  11.60 

12  13  22. IE 

-  0.03 

/3     Corvi      .... 

Ha 

17.0 

19-3 

2i.3 

28.0 

30.3 

32.5 

39-2 

30.9 

43-7 

27  30-30 

—   1. 14'.  +11. 61 

+  11-59 

12  27  40.75 

-  0.06 

6 

Polaris,  S.  P.    .      . 

33-0 

42.0 

15.0 

S4-0 

II  43.40 

-34.88 

+  11.59 

-  0.60 

7 

a     Virginis      .      .      . 

Ha 

7-7 

9-2 

iS-4 

17.5 

19.6 

25.8 

27 -'3 

29,9 

18  17.48 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 
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15    0  49.81 

-    1.56 

c'    LibriE     .... 

36.7 

39.3 

40.9 
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I  0 
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9.6 
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22.9 
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29.0 

31.9 
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52.0 

53.7 

56.6 
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+  0.04 

22 

XIV.  22      .      .      . 

50.2 

53.6 

ll'-l 

3.4 

3.8 

8.4 

16.0 
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+  4.32 

14  42    a. 72 

-  1.59 

23 

Moon  I,  N..     .      . 

15.0 
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Olir^ERVATIONS  WITH  THE  TRAKSiT  CIRCLE. 


MICROSCOPE  MICROMS. 
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III. 

IV. 

V. 

VI. 

VH. 

VHl 

IX. 

Mean 

I 

St 

Cloclt 

C 

ock 

Ascension. 

7, 

0 

wire. 

appar'nt. 

adopiea. 

gS 

1872. 

m       s 

g 

g 

g 

h    m      s 

g 

June  20 

& 

Taiiri     .... 

F. 

17.9 

19-5 

l3     8.50 

+  2. '78 

+ 

2. '87 

5'  i8'ii.'i7 

+  0.07 

Venus  I.  S..     .      . 

F. 

33-9 

56.1 

57-9 

0.5 

32  47-23 

0.29 

+ 

2.86 

5  33  49-80 

+  0.33 

3 

Venus  n,N.    .      . 

F. 

43.5 

45.7 

■17-8 

;o.i 

52-4 

32  47-9° 

- 

o.2g 

+ 

2.86 

5  32  50.47 

-  0.34 

4 

Sun  I,  N.    .     .      . 

F, 

56.9 

59-7 

1-3 

S.o 

10.3 

12.5 

19.0 

20.8 

23.6 

I  10.23 

_ 

0.2S 

+ 

2.85 

6     I  12.80 

5 

Sun  11,  S.   .      .      . 

F. 

14.7 

17-5 

19.2 

25-9 

30,4 

37.0 

38.7 

41-5 

3  28.11 

0.2S 

2. 85 

6    3  30.68 

6 

Geminorum     . 

F. 

7.7 

t2.6 

19.7 

24-5 

31-7 

33.7 

36.8 

26  22.18 

+ 

2.83 

7  26  24.89 

+  0.25 

7 

Canis  Minoris      . 

F. 

23.1 

24-7 

30-9 

33-0 

35.0 

It. 2 

42-7 

45.2 

32  33-92 

0.57 

+  2.81 

+ 

2.83 

7  32  35.18 

^  0.14 

0 

Geminorum     .      . 

F. 

II. 3 

14-3 

23-0 

25-2 

27.6 

34.6 

36-3 

39.2 

37  25.28 

- 

+  2.93 

+ 

2.83 

7  37  27.91 

-  0.08 

26 

9 

a 

Dcaconis    .      .      . 

Ha 

28.0 

34-2 

52.1 

55.9 

1.6 

20-0 

26.0 

0  56.97 

+ 

0.5: 

_ 

0.09 

14    0  57.41 

-   0.04 

5 

Booiis   .... 
Cassiopeic,  S.  P.   . 
Ursffi  Minoris.     . 

Ha 
Ha 
Ha 

•..o 

!0,9 

48-'= 
43-0 
17-5 

50.7 
38.0 

52.8 
32.7 

55.1 
27.6 

59-' 

0-9 

3-8 

9  50.68 
18  32.72 

27  51-75 

~ 

0.97 

+  0.02 

I 

0,09 

14    9  50.45 
2  i3  31.71 
14  27  52-84 

-  0.15 

13 

Booiis  .... 

Ha 

ii!6 

14-5 

16.0 

22. B 

25  .'2 

27  .'e 

34.6 

3&-'3 

39-1 

39  25.30 

- 

0.07 

-  0.02 

- 

O.IO 

14  39  25.13 

'4 

n 

Serpeniis    .      .     . 

Ha 

47-5 

50-0 

;i.6 

57-7 

59.7 

1-7 

7-9 

9-5 

37  59.73 

_ 

0.25 

-  0.07 

_ 

O.I2 

'5  37  59.36 

-  0,03 

15 

Serpentis    .      .     . 

Ha 

15-8 

18.4 

tg-9 

26.0 

28.0 

30,0 

3&-3 

37-9 

40.4 

44  23.08 

0.26 

15  44  27.70 

16 

B.  A.  C.  5434  .     . 

Ha 

37-9 

40.7 

42-3 

43.9 

51-2 

53.6 

1.7 

10  51.21 

0.14 

16  10  50.96 

-  1-74 

17 

B.  A.C.5459  .      . 

Ha 

45-0 

50,2 

53-2 

5-6 

9-7 

13-6 

26.0 

29.0 

34-3 

15     9.62 

0.3S 

16  15     g.86 

B.  A.  C.5503  .      . 

Ha 

27.9 

32.0 

34.6 

44.6 

47.8 

31.0 

l.t 

3.6 

7.8 

+ 

- 

0.14 

16  21  47.89 

-   2^26 

rg 

Moon  II      .     .      . 

Ha. 

36.9 

39.7 

41-1 

47.5 

49.; 

51.6 

57-8 

59-5 

10  49.51 

_ 

0.28 

- 

0.30 

0  10  48.93 

-65-86 

P 

Ccti 

Ha 

58.3 

2-5 

9.0 

13.3 

19.3 

21:3 

37  11-16 

-  0.45 

0.31 

0  37  10.44 

+  0.19 

Pisciiim      .      ,      . 

Ha 

6,7 

9-3 

16.9 

19:0 

27-3 

28-7 

3E-3 

56  19,00 

0.17 

-  0,40 

0.32 

0  56  18.51 

+    O.IO 

Polaris  .... 

Ha. 

35-5 

25.0 

52. Q 

11  26.30 

23 

C 

Ccti 

Ha. 

26.0 

33.7 

30.2 

36.4 

38.6 

40.7 

46.8 

48-3 

SO.  9 

17  38.51 

- 

0,31 

-  0,45 

- 

0.33 

I   17  37.87 

+  0.12 

24 

a 

Taiiri      .... 

3. 

2S 

3 

Orionis,       .      .      . 

S, 

ri.o 

13 '6 

15-2 

21.4 

23-4 

25-4 

31-5 

33-2 

35.7 

8  23-38 

- 

0.46 

-  0,51 

- 

0.47 

5      3  22.45 

4-  0.04 

27 

26 
27 

23 

Sun  S 

Sun  H.N.  .      ,      , 
Polaris  .... 

s. 

13.4 

t'e.'o 

17.7 

24.3 
4.0 

26.6 
29.5 

28.9 
53.0 

35.5 
19.0 

37-3 

.0.0 

28  26,63 
II  28.65 

- 

o..f 

- 

0.51 

6  23  25.96 

-03.82 

29 

Ceti 

s. 

26  ."9 

2Q-4 

31.0 

37-2 

39.3 

41.4 

47.6 

49-1 

51-7 

17  39-29 

0.4; 

-  1.05 

1.09 

I   17  37-76 

30 

" 

Tauri     .... 

E. 

22.6 

25-2 

27.0 

33-4 

35.5 

37.6 

14.0 

45-6 

^8.1 

28  35-44 

- 

O.U8 

-  1.36 

_ 

4  23  33-92 

-  0.10 

31 

, 

Auriga^.      .      .      . 

E. 

2S.5 

23.7 

30.4 

37-7 

40.2 

42.6 

49.9 

31.8 

54-9 

48  40. ?9 

+ 

0.01 

-  1.45 

_ 

1,45 

4  43  38.75 

-  0.04 

32 

0 

Orionis,      .      .      . 

E. 

ir.9 

14-5 

!6.0 

24.0 

26.0 

32.4 

34-0 

36.6 

0.2- 

-   1.50 

5     3  22-47 

+  0.04 

33 

0 

Tauri     .... 

E. 

17.4 

22.0 

23.8 

26.7 

13  12.74 

- 

- 

1.47 

5   i3   11.26 

0.00 

28 

34 

SunI,  N.    .      .      . 

E, 

16,5 

18.6 

20.9 

23,0 

27.6 

29.3 

32.0 

30  13.64 

_ 

0.04 

_ 

1.51 

6  30  17.09 

35 

Sun  II,  S.    .     .      . 

K, 

22.6 

25.( 

27.4 

33-9 

36.1 

33 .4 

351 

36.8 

39-5 

32  36,16 

0.04 

I. 51 

6  32  34-61 

36 

a 

Geminorum     .      . 

E. 

r6.7 

24.0 

26.4 

28.8 

6.0 

8.0 

-,  ;,48 

1.54 

7  26  24.86 

-+-  i.lS 

37 

Canis  Minoris      . 

E. 

24.5 

27.2 

34.8 

36.8 

38.9 

45. 0 

16,6 

49-3 

32  36.37 

O.I. 

-  I.  54 

1,54 

7  33  35-19 

-  0.16 

3S 

^ 

Geminorum     .      . 

E. 

15.6 

i8.6 

20.4 

27.0 

29.5 

31. 8 

38-9 

;o.6 

43.6 

37  29-56 

- 

-  1.52 

- 

1.54 

7  37  23.01 

-  0,05 

39 

£ 

Booiis   .... 

E. 

13.0 

la.o 

24.5 

26.9 

29,2 

36-2 

38.0 

41.0 

39  26-96 

+ 

0.09 

-    i,S6 

_ 

1.76 

14  39  25.29 

4-  0.08 

XIV,  24      .      .      . 

E. 

52,5 

55. 1 

57.6 

2.5 

47  57-54 

0,46 

14  47  55,31 

-    1.50 

XIV,  27     -     .     . 

E. 

36.8 

39.4 

41.6 

44-0 

43.7 

50.2 

53-4 

49  39-30 

0.31 

14  49  37.22 

-   1.46 

42 

XIV,  29      .      .      . 

E. 

38  .'i 

43-9 

51.9 

54.2 

2.6 

5.7 

0  5I-QO 

0.29 

1-77 

15    0  49-84 

-   1.50 

43 

4     Cepliei,  S.  P.  .      . 

E. 

18.8 

9.9 

sV.b 

4     9.98 

- 

0-99 

- 

1.77 

3    4     7-22 

+  0.41 

44 

n 

Librie    .... 

E. 

58.3 

0.9 

2.5 

3.7 

10.7 

12.7 

19.0 

so.  5 

23.2 

10  10,72 

_ 

O.It 

-    1.85 

_ 

1.78 

15  10    3.79 

+  0.07 

45 

XV,  7    .      .      .      . 

E. 

43.9 

51-7 

53.6 

0.5 

2.7 

5-3 

r4.o 

16.7 

tS     2.84 

0.31 

1.78 

15  15     0-75 

-   1,62 

46 

I' 

Bootis   .... 

E. 

27.0 

30.4 

32.3 

40.2 

42.6 

45-2 

53-0 

54-8 

58.2 

19  42.63 

+ 

0.17 

-  i.3o 

1.78 

47 

XV,  r2 .      .      .      . 

E. 

24.6 

31-5 

i3-6 

35-8 

42.7 

44-3 

47-1 

25  33.61 

o,2B 

1-79 

15  25  31.54 

-   1.64 

.(8 

XV,  15.      .      .     . 

E. 

25-7 

28!6 

30- 3 

37-3 

39-541.6 

48.7 

50-4 

53-4 

29  39.50 

0.29 

1-79 

15  29  37,42 

-   1.67 

49 

XV,  20,      .      .      . 

E. 

15-6 

17.8 

24-3 

33  19-98 

- 

■' 

^ 

1.79 

15  33  17-95 

-   1.63 

9,  Bisections  at  wires  I  and  HI. 

r2.  Bisection  at 

wire  III. 

t  set  0. 

43.  Bisections  a 

1  wires  V  and  VI. 

49.  Bisections  a 

sets  B  and  D. 

'— >■ 

J— 

Hosted  by 


Google 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1   - 

MICROSCOPE  MICROMS, 

TPLESCOPE  MICROMETER.        \  'l  t 

1 

□ 

.=  c 

!  (i-? 

Apparent 

Apparent 

i-2 

J3 
S 

Division. 

Zenilh  Dis- 
tance. South, 

e  " 

1 

North  Pular 
Distance, 

11 

y 

VI, 

VII. 

VIII, 

Rev, 

J 

2 

3. 

4. 

%  5 

z 

N"^ 

(i? 

« 

Su 

3 

34g  32 
344  '8 
344  13 

9  29.0 

2.5 
2.5 

26.7 

23,0 
24.3 
24-3 

28!l 

32 
31 

\l\ 

494 

504 

406 
114 

- 
53.6 

53.6 
53-6 

10  23  41,0 

15  36  S3. a 
15  36  45.2 

564 

4- 
i- 

15.4 
15-3 

61  30  12,3 
66  43  30.4 
66  43  21.7 

4-  1.8 

4 

344  46 
344  14 

9  20.3 
9  23-7 

17.3 

is^s 

16.3 
i8.3 

36 

,40 

720 

570 

544 

53.6 

53-& 

15  10  22.4 
15  41  52.5 

550 

+ 

15-4 

66  16  58.4 
66  43  39,1 

6 

353  12 

a. 3 

0.3 

25.9 

29,3 

34 

3S4 

53.6 

6  43  28,9 

522 

+ 

6.4 

57  49  56.5 

+   1,9 

336  36 

6.5 

4-5 

29.1 

3.6 

3'> 

'SO 

136 

53.6 

33  19  59-5 

522 

4- 

35-8 

84  26  56,5 

-t-   1,7 

8 

349  22 

2.1 

29.3 

24-3 

27-7 

34 

2O0 

21& 

53-6 

10  33  24.9 

524 

4- 

10. 1 

61  39  56.2 

4-   l.i 

9 

2f>    2 

6.5 

6.8 

28.3 

1.0 

38 

395 

535 

54.0 

333  54  36.2 

582 

_ 

27.1 

25    0  30-3 

-   I.I 

340  54 
74  "o 

7.2 

29.5 

6.8 
0.5 

28,9 

25^6 

37 

\^;., 

igo 

42s 

54 -o 
54  0 

19    2  19.8 
28:;  46    8,8 

590 

4- 

19.0 
3  12-1 

70    9    0,0 
336  49  17-9 

4-    2,5 

37  18 

r.6 

27.1 

37 

390 

322  38  15.0 

42.1 

13  43  54.1 

■V-    0,5 

13 

34S  40 

3.0 

1-7 

24.2 

26.6 

33 

350 

425 

54-0 

II   16  30.1 

595 

4- 

II. 0 

62  23     2,3 

4-    1.4 

15 
If) 

327  54 
325  54 
344  28 

3.6 
9.6 
3-3 

7-4 

29-5 
24-3 

2,9 

32 
31 

i 

190 

345 
815 

54-0 
54.0 
54-0 

32    3  19,0 
34     I  ir.3 
ig  26  49.2 

610 

4- 
-)- 
4- 

34-6 
37.4 
15-3 

83  10  14,8 
35      8     9,9 
66  33  25.7 

+    1.4 
+    1.3 

17 

2T      6 

2.6 

35 

930 

840 

54.0 

338  49  58.1 

2t.5 

29  55  57.8 

4-  5.9 

i8 

13     2 

6-3 

7-5 

„.. 

1.7 

485 

560 

54-0 

346  53  20.6 

615 

12.9 

37  59  2S.9 

+  5-0 

23 
24 

337  iS 

4.6 

4.5 

25.5 

265 

235 

53-2 

5S9 

4- 

23,0 

73  44  59- ' 

+  0,9 

25 

312  42 

5.4 

5.0 

27.6 

3-4 

34 

873 

931 

53-2 

47  13  39-4 

4- 

59-4 

98    31       0,0 

+  0,1 

26 

344     6 

10,3 

II. 8 

4.5 

10.  J 

38 

595 

605 

53.2 

15   50  42,9 

4. 

15.6 

66   ^7  19.7 

344  33 

6.9 

7.5 

28.7 

40 

S60 

53-2 

15   ly  13,2 

4- 

66  25  49.5 

28 

30 

31 
32 

337  i3 

354    0 
312  42 

1S.9 

6-5 
11.5 

4-5 
.10.3 

ro.3 
28.2 

14.2 
1-5 

36 

35 
34 

408 

875 

8S5 
490 

53.0 

53-0 
53.0 

22  38  15,0 

S  55  54.4 
47  13  39-1 

530 

+ 

5-7 
59-4 

73  44  59.' 

57    2  21.3 
98  20  59.7 

\\\ 

33 

349  32 

6. a 

5.4 

28!8 

2,4 

890 

910 

53-0 

10  23  40,0 

4- 

61  30  II. 0 

4-   0.4 

34 

344  32 

12   8 

1I-5 

2-7 

8,8 

432 

380 

53.0 

15  22    6.2 

4- 

14.7 

66  23  42.1 

35 

344    2 

12.8 

9.3 

9.0 

3-: 

-380 

330 

"5  S3  36-4 

450 

J5.2 

67    0  12. S 

36 

353  12 

9-4 

3-5 

8,7 

33 

822 

814 

53-0 

6  43  37.9 

4- 

6.3 

57  49  55-4 

+  0-4 

37 

326  36 

7-7 

7-9 

35 

940 

08 

53-0 

33   19  59-2 

35.1 

84  26  55.5 

38 

349  22 

10.7 

10.0 

4.3 

7-9 

33 

334 

743 

53-0 

10  33  23.9 

450 

+ 

10.0 

61  39  55.1 

-  0,3 

39 

343  40 

11. 0 

II. 7 

4.5 

6-5 

37 

720 

700 

54-0 

rr  16  29,2 

+ 

11. 0 

62  23      1.4 

4-0,8 

40 

28746 

18.3 

16.8 

8-3 

14.3 

39 

550 

535 

54.0 

72  II    3.0 

2    50.2 

123  20  14.4 

—  12.6 

19-5 

9-5 

34 

905 

915 

54,0 

67  29  54, I 

4- 

118  38  27.9 

42 

294  50 

12. s 

10.5 

32 

lao 

540 

65     5     3-8 

618 

I   58-5 

116   13  23.5 

43 

63  44 

9-5 

9-3 

.    4.8 

6.9 

31 

920 

914 

54.0 

296   10  59,3 

" 

1    52,1 

347  '5  28,4 

4-   2.7 

44 

-312     8 

17.0 

15.8 

8.1 

12,7 

32 

590 

650 

54-0 

47  47  15.8 

4- 

I      1,0 

98  54  38,0 

4-  1-5 

45 

292  12 

10.3 

37 

490 

450 

54-0 

67  44  25-1 

+ 

2    14-3 

118  53    0.6 

-10.6 

46 

353  52 

13-5 

6.0 

7-0 

35 

530 

620 

54.0 

I     3  57.5 

620 

52  10  19.7 

4-  4-2 

47 

2g5  42 

15.0 

4-5 

11,6 

34 

435 

465 

54-0 

64  13  41,4 

4- 

I  54.2 

T15  21  56.3 

-  9-5 

48 

294    0 

8.7 

30 

5-12 

54.0 

65  54  37.6 

117    3     2.0 

-  9-7 

49 

2^9  52 

10:3 

2,4 

0.8 

0-15 

,    .   1    635  1  54-"  j    60    3  2S-3 

4- 

I  35-9 

III  11  23.9 

-  8.1 

No. 

b™„. 

The'r. 

Es, 
Ther. 

No. 

Havallax. 

Senii-dia 

Defective 
^-     Illumination. 

Sum. 

4 

30.226 

78.0 

86.0 

\       ■ 

6.2 

13 

30.046 

79-0 

78.4 

Fi, 

!umn 

myof 

he  ek,l 

anli  of  reduction  see  page  3, 

3 

S 

i!s 
2.3 

-         2.3 

+          4 
+  15  45 
-    15  45 

~  15  45 

3 
3 

+ 

2.6 
15  43.0 
15  47.7 
IS  47-4 

!        i 

27 

-         2.3 

+  15  45 

4- 

34 

-           3-3 

+  15  45 

3 

4- 

IS  43-1 

35 

-  15  45 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


Virginis 
f    Virginis 


Ophiucbi 
19  Scorpii  , 
r  Ophiiichi 
-    OphiQchi    . 


B,  A.  C.  5703  . 
B.  A.  C.  5752  - 
B.  A.  C.  5797  - 
Herculis     . 
B.  A.  C,  5S42 

B.  A.  C.  5895  . 
B.  A.  C.  6079  . 

y   Sagittarii    . 
B.  A.  C.615 
B,  A.  C.  6i8 
B.  A,  C.  6223  . 
B.  A.  C.6311 
B.  A.  C.  6322 
B.  A.  C.  6387  . 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

=  « 

S3 

Appaient 

'S-2 

DATE. 

OBJECT. 

Right 

2; 

0 

^- 

II. 

III 

tv 

V. 

VI. 

VII 

VII 

IX 

Mean 
wire. 

Inst. 

Clock 
ippat'nt 

Clock 

|1 

So 

1872. 

m         s 

g 

^ 

g 

h.  m.      s. 

^ 

July  12 

S    Sco,pii.      .      .      . 

Ha 

39.8 

i2J 

+4.3 

50. 

53- r 

53.3 

1.9 

3-6 

6.3 

52  53.08 

~  0.74 

~  4.59 

-  4-61 

IS  52  47-73 

B.  A.  C.  5473  .     . 

Ha 

58.7 

3.6 

13-0 

15,5 

22.6 

24.3 

27.4 

17  13.07 

-  4.62 

16  17    8.37 

-   i!69 

B.  A.C.  5831  .      . 

Ha 

15-0 

16.8 

23- 

25.6 

27.8 

34.8 

36.3 

38.9 

10  25.63 

-  0.78 

-.  4.62 

4 

B.  A.  C.  5853.      . 

Ha 

20!  6 

24.7 

36. 

39-7 

52..'; 

54. i 

58.9 

13  39-74 

H-   0.25 

17  13  35-37 

-    2M8 

5 

B.  A.C.  5871.      . 

Ha 

33' 

3C.7 

39.0 

47.8 

50.8 

53-3 

2.7 

3.7 

16  50.82 

-f    O.lt 

-  4.62 

17  16  46.38 

6 

a    OphiucliL    .     .      . 

Ha 

53-8 

56.5 

58.0 

4.3 

6.4 

8.5 

14.3 

,6.3 

18.9 

29    6.39 

-   0,32 

-  4-60 

-  4.62 

17  2g     1.45 

+    O.OI 

u     DraconiB     .      .      . 

Ha 

37-8 

43.3 

49.2 

S4-9 

0.5 

37  49-U 

17  37  45-53 

6 

/I     Herculis     .      .      . 

Ha 

19.9 

24.4 

31.3 

33.7 

36.0 

43-0 

44.6 

47-5 

41  33.68 

-  4.64 

-  4.62 

17  41  28.93 

y     Diucoiiis     .      .      . 

Ha 

25-0 

39-3 

31.7 

41.1 

44.9 

48.1 

57-9 

0.5 

4.6 

S3  44.84 

-  4-63 

17  S3  40.00 

—  0.54 

10 

,(('    SagiltaiLi    ,      .      . 

Ha 

3.; 

S.3 

14.0 

16.2 

22.9 

24-4 

27.3 

6  14.06 

-  0.73 

-  4.63 

~  4.63 

18    6    8.,o 

I, 

B.  A.C.  6223.      . 

Ha 

48.0 

50.8 

52.5 

S9. 

1.4 

3.7 

10.4 

12.0 

14.8 

14     l.4t 

-  o.i7 

-  4.63 

iS  13  56.61 

-  T.98 

B.  A.C.  6311  .      . 

Ha 

38.5 

43.3 

46.5 

58.7 

6.7 

is!? 

22.0 

25.8 

25     2.66 

+   0.5. 

-  4-63 

i3  24  53.57 

—  2.7s 

13 

51   Cephei,  S.  P.   .      . 

Ha 

4.0 

22. 0 

40.0 

58.5 

15.0 

39  39.90 

14 

B.  A.  C.  6453  .      ■ 

Ha 

14 -'3 

17.0 

16.7 

25.3 

27-5 

29-7 

36.4 

33 .0 

40.8 

49  27.52 

~  4.63 

18  49  23.69 

15 

B.  A.C.  6527  .      . 

Ha 

12. 8 

14.4 

20.8 

23.0 

25.2 

31.8 

33 -i 

36.0 

59  23-04 

-    0.2h 

-  4.63 

18  5g  13. 17 

-  2.00 

17 

16 

a     Tauri      .... 

E. 

35.2 

38.4 

40.5 

42.6 

44.8 

28  40.50 

-    0.31 

-   5.6S 

~  5.70 

4  28  34. 4g 

-  0  04 

17 

'     Auriga      .      .      . 

E. 

30  .'5 

33  .'6 

35-4 

42.7 

45-0 

47-5 

S4.S 

56. '& 

S9-7 

43  45-09 

-  5-69 

-  5.70 

4  48  39. 2g 

~  0.03 

a    Aiidgs       .      .      . 

E. 

T3.4 

16.4 

19.4 

22.3 

25-5 

7  19.40 

+  o'.x, 

-   5.70 

5     7  '3.81 

+    0.t2 

j3    Orionis.      .      .     . 

E. 

le.'? 

19.4 

30.9 

27.0 

29.1 

31.2 

37-3 

38.9 

41.5 

8  29.11 

~  0.61 

-  5-65 

~  5-70 

5      8   22.30 

—   0.05 

20 

fi    TauL-i     .... 

E. 

3.3 

6.S 

8.3 

15.3 

17.6 

19. g 

26.9 

28.7 

3(-6 

18  17.62 

-  O.K 

-   5-74 

-  5-70 

5  18  11.76 

J! 

rf     Orionis.      .      .      . 

E. 

21.7 

24.2 

25-8 

31.9 

33.9 

35-9 

42.0 

43-7 

46.1 

25  33-9' 

-  0.5c 

-  5-7' 

-   5-70 

5  25  27-7' 

-    0.02 

22 

E      Orionis.       .      .       . 

E. 

44-9 

47.0 

49-0 

51.0 

53.1 

29  49.00 

-  0.52 

-   5-74 

-  5-70 

5  29  42-78 

+    0.03 

13 

53 

SliiiI.N'.     .      .      . 

E. 

7.0 

9-3 

ir.S 

13.8 

15-9 

52   11.50 

-  0.26 

-  3-70 

7  32     3.54 

24 

K, 

14.0:16.7 

18.4 

24.  g 

27-3 

29-4 

3S-S 

37.5 

40.0 

54  27.11 

-  5.70 

7  54  21.15 

f      Orionis.       .      .       . 

37.0:39.4 

47.2 

49.2 

51-2 

57-4 

58.3 

29  49.18 

-  0.65 

-  5.77 

5  29  42.85 

a     Qrionia.      .      .      . 

F- 

16.4 

20.4 

30.2 

48  20.46 

-  0.53 

-   5-79 

-  I'.ts 

5  48  14.25 

+   0.07 

27 

f    Gemiiiorum     .      . 

F. 

12.0 

i6.'3 

2Z.b 

24.8 

27.0 

33-3 

34.3 

37-6 

30  24.79 

-  0.40 

~   5-83 

-  5.68 

6  30  18.71 

+    0.12 

2S 

a     CanlsMajoiis       . 

F. 

33-4 

26.0 

27-6 

34.2 

36.3 

38.4 

44.6 

46.3 

49.0 

39  36.20 

-  0.90 

-   S.76 

-  5.68 

6  39  29.62 

0  00 

19 

29 

a    Canis  Miiioiis      . 

Sun  I,  S.      .      .      . 

F. 

F. 

29.5 
59.2 

32.0 

i.g 

33-5 
3.8 

39-7 
10. 3 

41.7 

12.3 

43.8 
14.5 

49.9 
21.2 

51.4 
22.7 

54.0 
25.4 

32  4'. 72 
56  12.37 

-  0.55 

-  0.33 

-   5.78 

-  5.69 

-  5.O9 

7  32  35-43 
7  S''>    6.35 

-0:07 

31 

Sun  11,  N,  .      .      . 

F. 

14.5 

17.2 

18. g 

25-5 

27.5 

29.9 

36.4 

38.0 

40.8 

58  27.63 

-  0.33 

-  5.69 

7  58  21. Oi 

Mercury  l,N..      . 

F, 

23.2 

30.8 

32.5 

40.8 

42.9 

49-3 

50-9 

S3-7 

32  40.87 

-  5.70 

9  32  34.76 

33 

ig  Scorpii  .... 

F. 

51.1 

S3. 9 

55.  f> 

4.5 

6.g 

3-8 

5-2 

13    4.60 

-  0.93 

-  5.76 

16  12  57.91 

-    1.76 

Anonymous:     .      . 

F. 

fi.4 

g.6 

II. 4 

35-9 

15  21.20 

-  5. 76 

16  15  14.29 

-    1.92 

35 

Anonymous     .      . 

F. 

21.6 

24.4 

26.6 

29.0 

3t-3 

15  26.58 

-  1.15 

-  5.76 

16  15  19.67 

-    1.92 

3& 

22Soorpii.      .      .       . 

F. 

23-8 

25-4 

32.3 

34-4 

36.7 

43-5 

45-0 

48.0 

22  34-46 

-  5.76 

16  22  27.75 

37 

;     Opbiiichi    .      .      . 

F. 

6.6 

12.7 

14.8 

6.9 

23.0 

24-7 

27-3 

30  14.32 

-   5.6^ 

-  5.76 

1630    8.36 

-  o.og 

38 

;;     Herculis      .      .      . 

F. 

25.5 

27-5 

35-5 

3S.0 

48.5 

so.  5 

63-9 

33  38.02 

4-  o.io 

-   5-84 

-   5-76 

16  33  32.36 

+  0.09 

39 

B.  A.  0.5831.      . 

F. 

'3.4 

24.4 

26.8 

29.0 

35-8 

37-4 

10.2 

10  26.80 

-  0,94 

-  5-77 

17    10    20. OQ 

-  2.04 

JO 

B.  A.  C.  5833  ■      ■ 

F. 

SI. 9 

35-7 

28.0 

37-7 

p. 8 

44-3 

53-7 

56.0 

59.9 

13  40.89 

+  0.37 

-  5-77 

17  13  35-49 

-  3.08 

B.  A.  C.  5863  .      . 

F. 

45.6 

48.5 

SO.  5 

S7-7 

2.4 

9.7 

11-6 

16    0.07 

-  5-77 

17  15  54-26 

-   r!36 

/.<    S:,gitWrii    .      .      . 

F. 

24.0 

25.7 

28:4 

6  15.27 

-   5.67 

-  5.77 

i3     6     8.62 

B.  A.  C.  6223  .      . 

F. 

49-2 

52.0 

'=3-7 

2.7 

4-9 

II. 6 

3-3 

16. 2 

14    2.67 

-  o.iS 

-  5-73 

i3   13  56.71 

-   1-97 

21  Sagidaiii    .     .      . 

F. 

393 

42.0 

43-6 

50.1 

52.4 

4.6 

I.O 

2.8 

5.S 

17  52.37 

-  0.8S 

-  5-78 

IS   17  45.71 

-  a. 23 

B.  A.  C.  625C1  .      . 

F. 

29.2 

1-5 

36.4 

33.1 

41.2 

20  26.77 

~   1.09 

-  5.73 

i3  20  19.90 

-  2.46 

Anonjinons    . 

F. 

I'o.'s 

4.0 

15.8 

26.0 

8.6 

36.3 

38. 4 

II.7 

23    26. 2t 

~  1.24 

-  5.78 

18  25  19.19 

-T-  2.64 

Anonymous    .      . 

F. 

31.7 

34.9 

36.8 

44-3 

47 -f 

9-7 

57-4 

59-3 

2.5 

26  47.07 

-  1.24 

-  5.78 

18  26  40.05 

-  2.64 

48 

51  Cephei,  S.  P.   .      . 

F. 

3.5 

26.043.S 

9.5 

17-5 

39  43.00 

-14.53 

-  5.78 

6  39  32.64 

-  3-58 

4g 

B.  A.  C.  6527  .      . 

F. 

11-3 

14.0 

15.6 

"-f" 

6.43..S 

34.4 

37-0 

59  24.21 

-  0.27 

-  5.7S 

t8  59  lS.i6 

-    2.03 

7, 16,  rS. 

Bisections  al  sets  B  and  D. 

Telescope  micrometer  reading  increased  len  revolutions  in  reduction 

41. 

Telescope  micrometer  reading  increased  one  revolution  in  reduction 

Hosted  by 


Google 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

.ig 

E 

d 

11 

1 

Circle 

" 

Si 

Apparent 
Zcnirh  Dis.- 
tance,  Soiilh. 

Is 

■S 

Apparent 
Nortli  Poiar 
Distance. 

s 

Division. 

V. 

VI. 

VII. 

VIII. 

Rev. 

^■ 

- 

3- 

4- 

5- 

f^O 

& 

si 

So 

298  43 

'■    "„ 

7.0 

27.2 

3-9 

33 

775 

3.10 

54-3 

61     7  24.7 

610 

■V  1  39-7 

112  15  25.6 

+  0.6 

352  14 

5-5 

26.1 

39.6 

36 

300 

26u 

54.2 

7  42    0.6 

620 

-h         7-5 

58  48  29.3 

+  5.5 

3 

297     8 

6.5 

34 

670 

62  47  41.0 

633 

-f   I  47-5 

113  55  49.7 

-  4.3 

10  52 

50 

6.0 

27-1 

36 

oBo 

5 

7  24 

5.2 

5-5 

36.6 

I.O 

34 

730 

775 

54.2 

352  31  37-8 

■  ■ 

7.3 

43  37  51.7 

+   5-8 

6 

333  42 

7-6 

6.9 

37.6 

2.3 

35 

5  So 

5S0 

54-2 

26  13  51.7 

638 

+       27.4 

77  20  40.3 

4-  r.o 

7 

29  50 

0.6 

26.9 

33 

S60 

840 

330    5     4-1 

-       32.0 

21  10  53.3 

-  1.7 

.    8 

348  50 

32.6 

34 

S50 

835 

54.3 

11     5  35-5 

4-         10.9 

63  12     7.6 

+    "-3 

12   32 

7.0 

28. s 

3.4 

34 

08s 

347  13  30.0 

-         12.5 

38  29  38.7 

+  0.5 

10 

299  58 

3-6 

2.5 

28.5 

34 
34 

355 
690 

335 

54-3 

59  57  2S.0 
14  29  41.2 

64S 

-1-    1    36-0 
+         14.4 

65  36  16.8 

+  0-5 
4-   2.5 

20  40 

o.g 

3l!8 

25.0 

28 

130 

54-2 

339  16  24. s 

30  22  34.6 

4-  3.3 

13 

S3  46 

7.6 

8.5 

0.6 

4-5 

32 

650 

70s 

640 

.    .       54.2 

306     g     3.6 

650 

-    I    16. I 

357  14  13-7 

-  0.3 

343  32 

27-4 

1-5 

37 

060 

170 

.    .       54.2 

16  24  16. I 

+         16.4 

67  30  53.6 

4-   1.9 

15 

340    0 

1.2 

1.9 

31.4 

26.6 

36 

890 

92s 

54.2 

19  5(1     f>..\ 

652 

+         20.2 

71      247.8 

+   1.8 

i6 

337  18 

12    2 

10.5 

2.0 

5-7 

36 

S90 

S60 

5!,f) 

22  38   .3,0 

54S 

-h         22-7 

79  44  56.9 

-1-  0.8 

'7 

3S4    0 

6^7 

3-5 

25.7 

29.0 

35 

9O4 

952 

5i-6 

5  55  52.8 

h          S.6 

57     2   '9.6 

(•  54 

12.3 

12.3 

50 

35 

498 

528 

51-6 

353     1    52.5 

44    8     7-1 

19 

3ia  42 

12.6 

9^5 

6.9 

34 

3G2 

420 

5>.6 

47  13  34-9 

525 

4-        53:5 

98  20  54.6 

349  32 

12.5 

11.3 

3.0 

34 

600 

6.4 

51.6 

10  33  38.2 

+          9-9 

01  3"    9-3 

-   1.0 

21 

320  40 

12.5 

9.5 

0.5 

5-3 

38 

150 

51.6 

39  i6  3=.o 

+        44.3 

90  33  37.5 

-  0.9 

23 

319  46 

13.8 

2.5 

35 

610 

550 

51.6 

40    9  52.0 

528 

+        45-7 

91  16  58-9 

33 

342  >2 

10.2 

8.0 

28.5 

5-7 

32 

910 

850 

51.6 

17  43  10. 1 

4-       16.9 

68  49  48.2 

24 

341:  40 

3-1 

19-7 

31 

650 

708 

18  14  43.0 

430 

■1-       17-5 

69  27  21.7 

25 

319  46 

27-4 

4-3 

35 

790 

7S6 

5I-S 

40     9  S4.6 

586 

+       46.4 

91    17      3.2 

4-   (-3 

26 

328  26 

9.9 

29.2 

6-5 

3f' 

560 

570 

51.5 

31   30     8.7 

576 

4-        33-S 

82  37     3.5 

4-  0.9 

27 

337  32 

12.2 

6-5 

26.0 

2.4 

3! 

724 

728 

51-5 

22    32    50.6 

56O 

h        22.5 

73  29  34.3 

+   1.4 

38 

304  32 

12.6 

5-2 

23.1 

^■3 

3g 

495 

4S5 

51.5 

55  2A  43. 4 

5C0 

+    1    19.0 

106  32  28.6 

4-   1.7 

2g 

336  36 

10.7 

4.2 

22.5 

ac- 

214 

214 

51.5 

33  19  57.2 

546 

+       35.8 

84  26  54.3 

+   1-7 

30 

341  30 

14.0 

10.6 

0.7 

5.0 

3! 

730 

720 

51.5 

iS  25  40.3 

4-       iS.o 

69  32  19.5 

31 

342     2 

12.5 

0.3 

3-0 

36 

636 

646 

51.5 

17  54  iS.i 

53& 

\-       17-5 

6g    0  4O-8 

32 

336  32 

g.o 

24.7 

51.5 

23  22  52.7 

496 

+       23.3 

74  39  37-2 

33 

297  la 

7-7 

4.6 

24.6 

34 

480 

490 

52-5 

62  43  3.T.2 

+   I  47.2 

113  51  396 

34 

28642 

9,2 

5.7 

26.0 

3-3 

30 

i3a 

52. S 

73  12  36.S 

-t-   3      1.4 

124  21  49-4 

-10.7 

35 

2S6  42 

9.2 

5.7 

26.0 

3-3 

32 

vzo 

52,5 

73  12  5G.2 

+  3     1-6 

124  23  19.0 

-10.7 

36 

29G  14 

6.8 

27.4 

35 

3S0 

52.5 

63  41  46.9 

630 

4-   1   51.8 

114  49  69-9 

37 

3'f  44 

IT. 6 

8.4 

27.9 

4-4 

32 

20S 

sa-S 

49  10  59.9 

+   I     4.2 

100  18  25.3 

4-   2.7 

33 

6.5 

25.9 

34 

376 

370 

52.5 

3S9  43  30.7 

634 

-         0.3 

50  49  51.6 

4-   1.6 

39 

297  's 

10  53 

2.5 

10.7 

25.5 

(>.2 

34 
36 

758 
290 

750 
23j 

52-5 

53-S 

62  47  39.8 
349     3   56.0 

4-    1   47.7 

113  55  48.7 
40  10    6.4 

-   5.5 
+  7-9 

353  40 

4.6 

27- 5 

33 

240 

260 

52. s 

6  15  25.6 

648 

+          6.1 

57  21  52.9 

4-    5-8 

42 

43 

345  26 

5-7 

5-3 

35 

52.5 

14  29  39.9 

&5  36  15-5 

-1-   4.0 

300  26 

7.9 

5.3 

25.6 

3.0 

30 

600 

5S6 

52.5 

59  28  32.5 

4-   1   34.4 

no  36  28.1 

-   1.5 

45 

289  28 

io.3 

8.4 

28.3 

5-4 

33 

430 

433 

52.5 

70  27  1S.6 

+  2  35-9 

121  36  15-7 

-  2. 9 

46 

283  18 

8.5 

27.4 

4-6 

35 

464 

448 

52.5 

76  37  4g-5 

+  3  50.0 

127  48     0.7 

-   3.5 

47 

283     8 

8.5 

6.6 

25.2 

1,9 

52.5 

76  49  58.3 

-h  3  53.3 

-  3.5 

48 

53  46 

6.2 

25.6 

0.3 

32 

892 

900 

52.5 

306    9    6.5 

668 

357  14   "-3 

-  0.5 

49 

340    0 

7-0 

5.0 

25.6 

36 

60a 

638 

52.5 

19  56    4.4 

4-       20^3 

7t     2  45.9 

4-  3.3 

No. 

Barom. 

A(. 
Then 

Ex. 
Tlier. 

No. 

Paiallax. 

Sciin-tliam. 

De 

1 11  HE 

fecfive 

Sum. 

in. 
29.970 

79.5 

75-2 

23 

2.6 

+   15  4O.7 

1 

33 

30.030 

83-0 

89.0 
8g.o 

24 
30 

-  2.7 

-  2.7 

~  15  46.7 
-  15  46.3 

-  15  49.4  1 

-  15  4g-o 

36 

-           2.0 

+  15  46.3 

73-0 

Forsmumii 

ryo/l 

w  il^m 

Ills  of  reduction  sec  p 

S'3- 

33 

3.3 

+          3.0 

'.            —     '    "0.2   1 

Hosted  by 


Google 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I.       II.  III.    IV.    V.    VI.  VU,  VIII  IX. 


Saliirn  1,  N. 
Sauirn  II,  S. 
Aqiiiize . 


Ursx  Minoiis 

Anonymous 

Ophmchi  . 
Herculis  . 
Canielopard.,  S.  P. 

Ophiuclii  . 
B.  A.  C.  5831 
Opliiiichi  . 
B.  A.  C,  5863 
Ophiuchi 


Sun  I,  N.    , 
Sun  II,  S.  . 

Mercury  I,  f 


5143-6 

□  30.1 


57 

0 
57 

u 

V 

02 

'•} 

lu 

ga 

30 

8 

74 

37  45 

40 

44 

40 

16 

4y 

9 

I  44-59 


37  49 -gS 
41  34. go 
57  44-23 


CORRECTIONS. 


i  41-33 
3  9-38 
I  39-78 


-  6.47 

-  6-45 

-  6.46 


-  5-78 

-  5.78 

-  5.78 

-  5-73 

-  5-78 

~  5-79 

-  5-79 

-  5-79 
-5-79 


-  6.45 

-  6.45 

-  6-47 


-  6.84 

-  6. 84 


19  19  4  64 
ig  30  2.29 
19  37  3S-7: 
19  44  34-35 
19  49  3- 
19  S3  2. 

16  15  H. 
16  !5  ig.   _ 
16  ig  38.33 
16  3B  3: 


0  59  33-1 
9  10  10. ( 
9  14  17-1 


24.  Wire  A  used. 


Hosted  by 


Google 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

11 

i  • 

^ 

Is 

1 

Circle 
Division. 

ApparcLil 
Zenith  Dis- 

H 

Apparent 
Noith  Polar 

^1 

& 

V. 

VI.      VII. 

Vlil. 

Rev. 

J 

3. 

_j 

■P 

(ance,  South. 

S  " 

Distance. 

11 

■z. 

n" 

If,' 

^ 

ss 

1 

301  54 

6.5 

3.3 

29.2 

3') 

572 

560 

52.5 

58     2  47.9 

\  1  29.7 

!09  10  38. 8 

+   1-3 

3 

298  56 

27.9 

5.3 

33 

610 

564 

52.5 

6i     037.8 

+    I  4(-0 

4 

29S  56 

9.0 

27-9 

5.3 

37 

140 

06 

52.5 

61     0  15.6 

+    1  40.7 

112     8  17.5 

323  56 

6.S 

24.0 

0.4 

070 

080 

52-5 

36      I    13.1 

+        40-9 

-  0.6 

6 
7 

313  44 
^'94  58 

g.2 

7.1 
5.1 

27.2 
24.5 

3-3 
3.0 

33 
37 

145 

080 

102 

"0 

52.5 
52.5 

46    11     12.6 

64  s8  12,6 

+        58.6 
■1-          2.0 

97  18  32.4 
116    6  33-3 

+    1.0 

329  3-1 

5-1 

3.0 

22.3 

32 

9(2 

912 

52.5 

30  21     5.0 

+        33-0 

81  27  59.2 

9 

327     8 

15.7 

4.7 

34 

25B 

254 

52.5 

32  47  33. 5 

4-        36.3 

83  54  36.0 

49  56 

3-7 

3.1 

24.3 

29.7 

33 

940 

ooo 

52.5 

309  59  22.1 

68^ 

-    1      7-2 

I     436.1 

-  1.8 

,1 

2S6  42 

9-3 

7-2 

27-0 

4.9 

29 

875 

895 

52.8 

73  12  23.6 

+   3    .2.3 

124  21  47.1 

-10.7 

286  42 

9-3 

7-2 

27.0 

4.9 

045 

0S5 

52.8 

73  12  56.8 

+  3     2.4 

124  22  20.4 

13 

302  54 

10.5 

6.9 

26.3 

3.' 

36 

775 

7S0 

57     2    Q.o 

635 

-1-   I  25.8 

loS     9  55.0 

-  6.0 

U 

9.5 

9.0 

29.0 

3-7 

34 

090 

52.8 

359  43  29.4 

50  49  50.3 

+  0.5 

74  52 

4.0 

3.6 

23.2 

29.9 

245 

300 

52.8 

285     4  12.3 

642 

-  3  23.3 

336     7  10.2 

+  0.3 

i5 

330  38 

7.0 

7.0 

26.4 

r-5 

38 

350 

350 

52.8 

29  18  32.2 

645 

+       31.2 

80  25  24.6 

+  0.9 

17 

397     8 

5.4 

3.8 

23.2 

35 

52.8 

62  47  39-9 

"3  55  48.9 

i8 

300    6 

10  13-5 

II. 6 

0.7 

7.9 

37 

900 

910 

52.8 

59  50  30.6 

+  I  35.4 

no  58  27.2 

-  4.7 

ig 

353  40 

2.6 

2.3 

26.6 

34 

300 

325 

6  15  23.9 

+         6,1 

57  21  53.2 

+  6-0 

333  42 

5.5 

5.1 

24.5 

29., 

35 

775 

760 

52.  3 

26  13  50.6 

+       27.5 

77  20  39-3 

+  1.1 

21 

29  50 

29.0 

0.5 

19.7 

24.5 

32 

900 

S90 

52.8 

330    5     1.5 

-       32.1 

21    10  50.6 

-  2.3 

348  50 

3.2 

4.r 

23,0 

31 

715 

725 

52.8 

11     5  32.8 

653 

62  .2      5.0 

+  0.3 

23 

ago  40 

3-1 

3.4 

28  "0 

39 

940 

52.8 

69  16  37.3 

24 

300    0 

f.7 

19:6 

25-5 

34 

[JOO 

59  52   58.9 

670 

+  1  36-4 

ui    056^5 

25 

286  33 

5,0:     5-0 

23-2 

33 

080 

Oi)5 

52,8 

124  26  34.0 

-  3.3 

26 

26g  23 

5-? 

5.7 

23.6 

11.3 

33 

69.. 

710 

52. 8 

70  27  18.7        675 

-1-  2  3S.4 

121  3^  16.3 

-  3.1 

27 

53  46 

8.2 

9.3 

29.5 

2-9 

3^ 

775 

7to 

52.3 

30O     9     S.i 

-  I   16.6 

357  "4  12.7 

-t-  1.1 

28 

319  46 

12.3 

12.2 

3.0 

8.3 

35 

528 

546 

51.8 

40     9  54.0 

610 

-1-       46.6 

91  17     1.8 

4-    1.4 

39 

338  26 

13.3 

9.4 

5-5 

36 

47S 

484 

51-8 

31  30    6.8 

604 

+       33-7 

82  37     1-7 

-  0.6 

30 

337  32 

9-4 

29.3 

31 

565 

560 

22  22  49,9 

73  2y  33.7 

31 

304  32 

II. 4 

9.0 

6.5 

39 

IIS 

130 

080 

0^2 

51.8 

55  24  46.4 

595 

+   I   i9'6 

106  32  27.2 

+   0.9 

32 

34t  28 

3-3 

0.6 

18.8 

26.5 

40 

ggo 

988 

51.3 

18  29    6.6 

-i-       18.2 

69  35  46.0 

33 

340  56 

8.5 

7.8 

27.2 

3.3 

990 

920 

51.8 

19    041.6 

546 

+       18,8 

70    7  21.6 

34 

345  24 

6.2 

6.3 

26.3 

2.3 

31 

6si 

690 

51.3 

M  31  34.9 

550 

+       14.1 

65  38  10.2 

+   0.3 

35 

334  44 

9-3 

7.0 

2.5 

34 

040 

f32 

140 

145 

51.8 

25  11  27. 3 

36 

333  38 

9.7 

1.3 

6.0 

34 

640 

600 

51.3 

26  17  38.3 

+      36.9 

77  24  26.4 

+   1.3 

37 

341  S3 

0.6 

8.3 

23.3 

3.1 

36 

160 

172 

162 

170 

51,8 

18  23  59.8 

4-        18   I 

69  30  39.1 

-f-    1.7 

38 

334  44 

9.1 

38 

6f)6 

630 

51-7 

25  12  39.0 

670 

4-       26.3 

76  19  26.5 

+  0.9 

39 

3<"  54 

S.O 

5-0 

26.2 

2.S 

39 

660 

600 

5'-7 

58     2  50.7 

-1-  1  29.5 

109  10  4C-4 

+   2.9 

AO 

302  58 

8.3 

6.2 

33 

500 

S16 

51.7 

56  5;  20.6 

+   I  25.8 

!o8     5     7.6 

4-   1-7 

41 

323  54, 

lO.O 

8.1 

28.6 

4.3 

33 

090 

lOO 

51-7 

36  I  12.7 

+      40.7 

87     8  14  6 

+  0.2 

42 

313  44 

11,6 

').5 

I.O 

6.0 

32 

940 

950 

51.7 

46     11     12.1 

+       5S.3 

97  j8  31.6 

■1-  0.4 

43 

301    0 

7.0 

27.5 

1.7 

36 

■    . 

430 

490 

51.7 

58    56      2.6 

4-    I   32.7 

no    3  56.5 

4-  2.8 

44 

329  34 

15.8 

9.2 

32 

256 

250 

51.7 

30    21        5.4 

-1-        32.8 

81  27  59.4 

45 

327     8 

U-3 

8.0 

34 

520 

550 

51.7 

32  47  38-9 

4-        36.1 

83  54  36.2 

+  0.2 

46 
47 

49  56 
334  44 

8.3 

5.5 

3.4 

25.2 

26.  s 

33 

33 

■    ■ 

'" 

912 

750 

51-7 
53.2 

309  59  22.2 
25  12  39.1 

6;8 

-f        26.3 

1     436.7 
76  19  26.6 

-  0.3 
4-  1.2 

48 

295  34 

S.O 

4-6 

25.4 

1.5 

29 

250 

250 

53.2 

64  20  12.3 

+    1   55.8 

115  28  29.3 

4-  0.7 

49 

301   54 

5.0 

'■7 

21.6 

2g.l 

39 

730 

720 

53-2 

53     2  49.9 

+    I   29.4 

109  10 

'^■i 

+  3.0 

No. 

Rarom. 

TheV. 

Ex. 
Ther. 

No. 

Parallax. 

Scmi-diam. 

Dcfeclive 
Illuniination. 

„„„ 

13 

30.048 

77.0 

66.6 
73.0 

3 

-        0.9 

-         II. 3 
+         11.3 

^- 

'  s'" 

16 

30.070 

79-0 

74.0 

7 

-55  29.4 

-  16  45-5 

2  14.9 

47 

6g.o 

ary  sf  the  denunts  of  reduction  see  / 

32 
33 

33 

-         i.Z. 

+   15  47. 8 
-  15  47-8 

+            3.1 

+ 

3  45 -o 

5  5!>-6 

0.5 

r  ^  ^ 

H 

Dstec 

by  V_ 

lO 

OS 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


SECONDS  OF  TRAKSIT  OVER  WIRES. 

CORRECTIONS. 

ll 

Apparent 

DATE. 

■°. 

OBJECT, 

Right 

i§ 

= 

S 

1. 

II- 

ni. 

IV 

V, 

VI, 

VII 

VII 

IX 

Mean 

Inst. 

Clocli 

Cloclt 
adopted. 

Ascension. 

u 

?^ 

0 

wire. 

ippac'nt 

Su 

1872. 



,n        s 

^ 

s. 

^ 

h.  m.       s 

s, 

July  23 

SagilUrii    .      .       . 

F. 

16.4 

22. g 

25.0 

33-3 

35-3 

37-9 

14  25.01 

-  o,'86 

-  6. "84 

'9  14  17.31 

-  2.31 

Aquil*        .      .      . 

F. 

57-7 

0.; 

1.9 

18.3 

19.9 

22,6 

-  o.6g 

-  6.9^ 

-  6.85 

19  30     2.54 

+   O.II 

3 

AqiiiiEc        ,       ,      . 

F. 

7-4 

il.6 

17.3 

19.9 

29-7 

33.3 

40  iy.88 

-  0,45 

-  6.87 

-  6.85 

19  40  19,58 

+  0.05 

6 

^" 

Capricorni       .      , 
DelphioL    .     .     . 

Groomb ridge  3241 

Ha 
Ha 

Ha 

56.5 

2-5 

59-4 

5-2 

o:? 

7.3 
i3-0 

9-5 
15.0 

II. 7 
17,1 

54-7 

93-3 
7.9 

19-5 
24-9 

12.7 

37-5 

20     9  47 
27   15.02 

30  41.44 

-  0,87 

-  0.44 

-  6.68 

-  6,67 

-  6.67 

-  6.67 

20  20     1.93 
90  27     7-91 

20  30  36.32 

+  0.04 
-  0.05 

7 

Cygni    .... 

Ha. 

59-5 

13.0 

15.7 

24,4 

26.6 

30.2 

37  12,90 

+  o,"!5 

-  6. 67 

20  37     6.38 

Aquarii       ,      .      . 

Ha 

42.0 

44-7 

^6.2 

52.  S 

54-5 

56.6 

4-3 

7.0 

45   54.51 

-  5.66 

-  6.67 

20  45  47.1! 

4-  0.'o6 

9 

6 

Cygni    .... 

F. 

13-3 

16.0 

18.7 

39,0 

31.0 

34-3 

I   18.64 

-  6.67 

-   6.86 

-  0,23 

f 

Cygni    .... 

F, 

24.1 

27.0 

28.8 

36.0 

33:2 

|o-5 

47-7 

49-5 

52.5 

7  38.26 

-  0.16 

-  6.71 

-  6.36 

21     7  31. 34 

-  0.14 

54 

I, 

n 

Herculis     .      .      . 

Ha 

Z3-4 

26.7 

98.6 

36.6 

39.2 

ir.9 

4g-7 

51.6 

54-9 

38  39.18 

-  0.01 

-  6,97 

—  6.90 

16  38  32.37 

+  0.08 

Camelopacd.,  S.  P. 

Ha 

33.5 

33-4 

28.3 

17-9 

-   1-59 

+  0.15 

Ophiuchi    . 

Ha 

33.' 

35. g 

37-3 

+3-6 

45-6 

47-7 

53-9 

55.5 

53 ,0 

5I  45^62 

-  0.43 

-  6.91 

-  6.9. 

16  51  33.28 

14 

Urs^Mmoris.     . 

Ha 

47-3 

7,2 

18,3 

19-6 

30,8|49.7 

59  18.93 

+  3,68 

—  6.91 

16  59  15.75 

-4-  1.52 

15 

Herculis     .     .     . 

Ha. 

45-0 

47.S 

J9-3 

55-5 

57-7 

59-9 

6.2 

7-7 

10.4 

8  57.72 

-  0.37 

-  C.90 

-  6.91 

17    8  50.44 

+  o.oi 

16 

Ophiuchi    ...     . 

Ma 

56.2 

58.7 

0-3 

6.7 

8-7 

lO.S 

17.2 

18.8 

21.3 

99    8,74 

-  0.39 

-  6,93 

-  6.91 

17  29     1.44 

+  0.05 

17 

r 

Sagillatii    .      .      . 

Ha 

31-2 

34-0 

S&.o 

43-0 

!5-4 

n.s 

55.0 

56.6:59.5 

57  45.39 

-  6.86 

-  6.91 

17  57  37-48 

-  0.04 

UrsicMinoris        . 

lla 

92.7 

II. 9 

52  34.20 

19 

Capricorni       .      . 

Ha 

56  .'y 

5-7 

7.9 

9.9 

14-3 

20    9.93 

-  6.99 

20  20    i.8s 

-  0.06 

n 

Cygni    .... 

Ha 

5&-2 

39.8 

1.9 

10.5 

13.4 

16:4 

25.0 

21.2 

30-9 

36  13.48 

+  o.iS 

-  7-08 

20  37    6,5s 

+  0.19 

21 

,, 

Aqu.rii      .      .      . 

Ha 

42.6 

45.2 

46.9 

53-1 

5S-1 

57-9 

3-3 

4-9 

7.4 

45  55. 08 

-  0.84 

-  7.o<; 

-  7- OS 

20  45  47.16 

+  0.08 

Cygm    .... 

Ha. 

17.4 

20.6 

22.6 

52  33-43 

+  0.07 

-   7.16 

-  7.05 

20  52  26.43 

93 

Cvgni    .... 

Ha, 

33.9 

35.'2 

33  .'6 

41,0 

43-4 

7  33-62 

-   7.07 

-  7,08 

21     7  31.41 

0.00 

26 

24 

,1 

Ophiuchi    .      .      . 

E. 

35-4 

38.1 

39t 

45.7 

47.8 

49.9 

56.0 

57-5 

0.2 

7  47-30 

-  7-4< 

-  7.46 

16     7  39-80 

-  0.05 

25 

Scotpii  .... 

E. 

24.0 

25.6 

32-3 

34.6 

36.9 

43-5 

48.4 

13  34-67 

-  7.46 

16  13  26.37 

-   1.71 

26 

Scoipii.      .      .      . 

E. 

30.2 

33.2 

34.9 

41-5 

43-7 

46,0 

52.9 

54-6 

57-5 

-  7.44 

-  7.46 

16  21  35.49 

-  0.03 

27 

Herculis     .     .      . 

E. 

23.6 

27.0 

29.0 

37.0 

39-5 

42.3 

50.2 

52.2 

55-4 

38  39-60 

-  7.46 

-  7.46 

16  38  32.17 

Ophiuchi    .      .      . 

E. 

36.4 

38.0 

44-3 

46.3 

48.4 

54-5 

S6-3 

58,3 

51  4&.31 

-  7-46 

16  51  38.47 

29 

^ 

Ursai  Minoris       . 

E. 

49. 0 

g.o 

6,0 

20.5 

36.0 

21.5 

32-S 

51.0 

59  20,61 

+  4.IS 

16  59  17.33 

-  1.96 

30 

0 

Herculis    .     .     . 

E, 

4S.7 

18.3 

49.8 

S6.i 

58.2 

0,3 

6.6 

8,2 

.0,9 

8  58.23 

-  0.32 

-  7-47 

-   V-46 

17    3  50.45 

-f  0.03 

31 

Ophiuchi    .      .      . 

E. 

21,7 

9S.3'30,4 

32-6 

39-4 

40,9 

43.7 

13  30.49 

-  0,79 

17  13  23.23 

-   1.99 

39 

4: 

Ophiuchi    .      .      . 

E. 

28.8^31.1 

33-5 

37-7 

39-5 

49.3 

ig  28.72 

-^  o.gi 

17  15  20.34 

33 

Ophiuchi    .      .      . 

E. 

39- a 

4I.5143-5 

45.6 

47.9 

18  43-54 

-  7-35 

17  iB  35.23 

-  0.09 

31 

(^ 

Lyra!      .... 

Hi! 

259 

98.4 

30.7 

33-5 

35-7 

■ 

45  30,84 

~  o.od 

-  7.45 

-   7-36 

18  45  23.42 

35 

C 

Aquiln;        .      .      . 

Ha 

2S,8 

31-5 

33-0 

39-3 

41.3 

43-4 

49-7 

Si-3 

54-0 

59  4t.36 

-  0-33 

-   7-37 

~  7.36 

13  '<)  33,67 

H-  0.09 

36 

d 

Sagi.larii    .      .      . 

Ha. 

6.0 

S.g 

10.5 

16.8 

19.0 

27.3 

29.4 

32.0 

10  19,06 

-  0,66 

-  7.3s 

-   7.16 

19  io  I!. 04 

+  0.04 

37 

a 

Dracjuis    .      .      . 

Ha 

30.0 

35-5 

40.8 

46:0 

5>.5 

12  40.76 

-h  0.91 

-  7.36 

19  J2  34. 3( 

~  0.08 

33 

PiaK?,iVlI,67,S.P. 

Ha 

13-5 

9,4 

4S.3 

39-7 

34-1 

6.2 

17  39.76 

-It 

-  7-36 

7  '7  30-79 

-  0.03 

39 

" 

Aquilic.      .     .      . 

Ha 

58.0 

0.6 

2.2 

3.3 

10.4 

12,5 

18:7 

20.3 

92. B 

30  to. 42 

-   7-35 

-  7-36 

19  30    2.47 

+  0.03 

JO 

y 

Aquil*.      .      .      . 

Ha 

7.9 

10,4 

II. 9 

[3.2 

20.2 

23.3 

28.6 

30.2 

33.6 

40  20.26 

-  0.37 

-   7.39 

-   7.3& 

19  40  12.63 

-  o.ot 

Aquil^,      .      .      . 

Ha 

29.7 

22.3 

23.9 

42.1 

44-1 

50-4 

53.0 

54-5 

44  49- '1 

-    0.39 

-  7-30 

-   7-36 

ig  44  34-3fi 

42 

X 

Ursie  Minoiis       . 

Ha 

7-3 

56.6 

47-0 

37-8 

25.3 

52  46.78 

- 

43 

Caois  Minoris      . 

F. 

33-7 

35-3 

41.4 

43-5 

45-5 

51.8 

53-9 

55-8 

33  43.47 

7  32  35-49 

-  0.17 

44 

13 

Geminorum     .      . 

F. 

22.0 

25.0 

26.8 

33-8 

36.0 

38-4 

45.2 

47.0 

49-9    37  36.01 

-  0.22 

-   7-41 

-   7-42 

7  37  28.37 

-  0.04 

27 

45 

SuiiI,N.    .      .      . 

F, 

45-9 

43.0 

49.4 

55.9 

53-2 

0,4 

6.8 

8.2 

ri.2  97  58.14 

-  0.37 

-    7-43 

8  27  50.34 

46 

Sun  II,  N..      .     . 

F. 

59-2 

1.9 

3.4 

14.2 

22.6 

35.3 

30  T2.iq 

-0.36 

-  7-43 

3  30    4.40 

47 

Leonis  .... 

F. 

28.4 

30.8 

33.6 

40^9 

42.9 

49,2 

50.8 

53-4 

I  40.87 

-  0.46 

-   7-49 

-  7-45 

10     1  32. go 

43 

Leonis  .... 

F, 

49.2 

52.0 

53-6 

4.6 

12.9 

15.4 

13    Z-37 

~  0.35 

-   7.51 

-  7.45 

to  12  54.57 

+  0.04 

UrsieMajoris.      . 

F. 

50-3 

54-7 

S8.9 

3-4 

55  54.66 

+  0.69 

-  7-46 

10  55  47.89 

-f  0,09 

1  ^^ 

B,  A.  0,5853.      . 

F, 

36^3 

39.6 

42.6 

45-8 

49-0 

13  42.66 

+  0.21 

-  7-54 

J?  13  35-33 

-  1-93 

33.  Bisections  at  wires  V  and  VI. 

50.  Bisections  a(  sets  B  and  D. 

Hosted  by 


Google 


OBSi^RVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 


V.  VI.      VII.    VIII. 


TELESCOPE  MICROMETKR. 


5   3 

3S 

lO.I 

3S 

T2 

34 

38 

6.5 

b'.t 
2.7 

39 
38 
38 
■\i 

1 

I 

3*^ 

26.2 

34 

2-'i 

16 

6.2 

35 

26.3 

36 

3-9 

3.3 

33 
36 

Apparent 
Zenith  Dis- 
tance, Sou  til. 


28  34  52. c 
57  2q  52. t 
S3     o  S3.; 


Q 

(>to 

670 

+ 

25. 

.<» 

+ 

■tu. 

.n 

+ 

■-=7- 

.3 

658 

+ 

29. 

.4 

■     - 

_ 

36. 

.2 

6>5S 

+ 

2. 

-f- 

9. 

5Q  SO  33.1 
66  52  37.1 
62  55   lfi.< 


App<-Lrcnt 
North  Polar 
Distance. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


SECONDS  OF  TRANSIT  OVER  WIRES, 

CORRECTIONS 

s-i 

Apparent 

DATE, 

^    .             OBJECT. 

Right 

E 

S 

J 

H. 

III, 

IV 

V. 

VI. 

VII 

VIII 

IX. 

Mean 

Inst. 

Clock 

CI 

ck 

Ascension. 

2  S 

■^ 

0 

wire. 

appar'nt 

adopiea. 

So 

1872. 

m      s 

^ 

^ 

^ 

h.  ni.    E. 

s. 

July  27 

fl    Opluudii    .     .      . 

F, 

30.2 

33-1 

14  19.54 

-  0.97 

.54 

17  14  11.03 

-  2.04 

44  Ophiuchi    .      .      . 

F. 

30.4 

33.0 

34.8 

41 .6 

43-8 

16.0 

52 -7 

54-3 

57. 2 

18  43.76 

-  0.96 

-  7.46 

■54 

17  iS  35.26 

-  o.os 

3 

Anonymous    .      . 

F. 

58,6 

1.4 

3-0 

9'5 

14.0 

20.5 

24.7 

5   11.73 

-55 

18     5     326 

e      Sagiiurii    .      .      . 

F. 

36.9 

40.0 

41.7 

49.  q 

's\:l 

54- 1 

1.5 

3-3 

6.4 

15  51-61 

-   i"i6 

■55 

18  15  42.90 

-  2.52 

5 

21  Sagittani    .      .      . 

F. 

41.0 

43-9 

45.6 

52.1 

54.4 

56-6 

2.9 

4.6 

7.4 

17  54.28 

-  0.90 

- 

-55 

18  1745-83 

-  2.24 

6 

B.  A.  C.  6256  .      . 

F. 

14.2 

17-4 

[9.2 

26.2 

28.6 

31.. 

38.2 

40.0 

43-r 

ig  23.66 

-   1. 10 

_ 

.55 

18    19   20. 01 

-  2.46 

7 

Anonymous    .      . 

F. 

16.0 

17-9 

25-7 

30-7 

33-4 

40.? 

43-7 

25  28. 17 

!3  25  19.33 

-   2.6s 

F. 

33.5 

36.5 

43-7 

46.0 

48,8 

51.4 

54-1 

r-3 

4.4 

26  48.86 

-   1.25 

■55 

9 

B.  A.  C.  6365  .      . 
B.  A.C.  6393  .      . 

B.  A,  C.  6410  .      . 

F. 

F. 

F. 

' 

0    Sagitmrii    .     .      . 

F. 

58 .4 

2  .'8 

9-3 

II. 4 

-3 -6 

20.4 

24.7 

57  ".52 

-  0.92 

.56 

18  57    3.04 

-   2.37 

13 

B,A.C.6S27.     . 

F. 

13.2 

15-3 

17.4 

24.0 

26.1 

28.2 

34-7 

36.3 

39-0 

59  26.08 

-  0.33 

.56 

18  59  18.19 

-  2.04 

t    Sagittarii     .      .      . 

F. 

39-0 

41.8 

43.3 

50.1 

52.4 

54-7 

3.0 

5-9 

7  52.39 

-  0.99 

-56 

19    7  43-84 

-  2. ,,6 

'5 

d    Sagiltarii    .      .      . 

F. 

6.5 

9.2 

10.8 

173 

19-5 

21.7 

28. 2 

29.8 

33-S 

10  19.50 

-  o.as 

-  7.59 

~ 

-56 

19  10  11.1* 

+  0.05 

16 

B.  A,  C.  6607  .     . 

F. 

55-3 

58.0 

59-9 

6.5 

8.7 

II  0 

17-6 

19.2 

21.9 

13     8.6S 

-  0.94 

_ 

.56 

19  13    0.18 

-  2.41 

J7 

r    Aquil^       .      .      . 

F. 

24.7 

28.9 

30.4 

33-0 

40  20.58 

-  0.44 

■57 

19  40  12.57 

+  0.03 

'I    Aqiiilfe       .      .      . 

F, 

30.0 

32  .'7 

34.2 

40.4 

42-5 

44.5 

50.7 

52.3 

55-0 

44  42.48 

~  0.47 

-   7-59 

19  44  34-44 

-+-  0.06 

19 

1    Ursa;  Minoris  .      , 

F. 

53-0 

3S.CI 

28.0 

17.0 

52  39-20 

T    Capricorni       .      . 

Ma 

57-1 

0.0 

1-5 

12.2 

18.5 

20. 3 

22.9 

20  10.09 

-  0,87 

-   7.2fi 

-42 

2020     1.80 

-  0.13 

21 

e     Delpbini     .     .      . 

Ha 

3-5 

6.1 

7.5 

13-7 

15.9 

18.0 

24.2 

25. 8 

28-3 

27  15-89 

-  0.44 

~   7.46 

_ 

-42 

20  27      S.03 

+  0.09 

fi     Aquaiii       .      .      . 

Ha 

43.0 

45-6 

47.2 

53.4 

i7-5 

3-7 

5-3 

7-9 

45  55.46 

-  0.73 

-  7-55 

-42 

20  45  47-31 

23 

V     Cygni    .... 

F. 

■7-7 

23.0 

3t.2 

33-9 

36,5 

44-7 

46.6 

5Q.O 

52  33-S4 

+  0,05 

-   7-54 

- 

.58 

20  52  26.31 

-t-  0.02 

28 

24 

P    Ljr^      .... 

Ha 

26.4 

23,7 

31.1 

33.  f- 

36,0 

40.9 

42.8 

45-9 

45  31-18 

-  0.02 

-   7  84 

_ 

.81 

18  45  23-35 

+  0,06 

25 

f     Aquil^E.      .      .      . 

Ha 

29.4 

31-9 

33-4 

39-- 7 

41.8 

43.9 

50-3 

51. S 

54-4 

59  41-34 

-  0.33 

-   7.8s 

.31 

18  59  33.70 

+  0-12 

26 

d    SagLCtaiii    .      .     . 

Ha 

6.8 

9.4 

17.0 

19.7 

21.7 

28.4 

30-0 

33-7 

10  19.70 

-  0.81 

-  7.36 

-82 

19  10  ri.07 

+  0.06 

^' 

(!     Aquila:.      .      .      . 

Ha 

0.9 

3-5 

5.0 

8.q 

(3.1 

17-3 

22.8 

25.6 

19  13.16 

-  0.48 

-  7-89 

.82 

19  19     4.86 

K     Aquilaj.      .      ,      . 

Ha. 

53-5 

2-7 

g.c 

II. 0 

13.0 

19.2 

20.7 

23-3 

30  10.96 

-  0.6; 

-  7. 35 

- 

.82 

19  30     2.52 

+  0.07 

29 

J-     Aquil^.      .      .      . 

Ha. 

8-3 

.0.8 

12.4 

18.7 

20.6 

22.8 

29,1 

30.7 

33  2 

40  20.73 

~  0.37 

-   7  78 

_ 

.33 

ig  40  12.53 

-  0.02 

3" 
31 

1     Aquilie.      .      .      . 
'A     UrKeMinoris        . 

Ha 
Ha 

30.2 

32.9 

34-4 

40.7 
51.0 

42.7 

3g-o 

44.8 
27.0 

50.9 
19.0 

52.4 

55.0 

44  42.67 
52  39.60 

-  o.6n 

-  7-64 

.83 

19  44  34.24 

-  0.05 

29 

32 

^>    Sagiltarii    .      .      . 

Ha 

4.6 

7-4 

8.9 

15.5 

17-8 

2o  0 

26.  s 

28.0 

30.9 

6  17-73 

-  0.89 

-  3.13 

- 

.14 

18     6     8.70 

-    O.OI 

33 

1/    Seipentis    .     .      . 

Ha. 

39-9 

42-3 

43-3 

50.0 

52.0 

54.0 

4.1 

14  52.01 

-  o.6d 

- 

-14 

18  14  43.27 

+  0.13 

34 

a    Lyra;     .... 

Ha 

30.8 

34-0 

36.0 

43-9 

46.5 

49.0 

5&.9 

53.8 

32  46.46 

■+-  0.06 

-  8.16 

- 

.15 

18  32  38-37 

+  0.03 

35 

51  Cephei.S,  P.  .     . 

Ha 

[5.0 

33.5 

50.0 

9,0 

25.5 

39  50.60 

36 

j}    Lyi:^      .... 

Ha 

16.8 

19.8 

21.7 

29.0 

31.5 

34-0 

41.3 

43.'c 

|6.'. 

45  31.47 

-  0.0; 

-   3. II 

_ 

■15 

i3  45  23-27 

-    O.OJ 

37 

f     Aquilre.      .      .      . 

Ha 

2g.6 

32.2 

33.8 

40.0 

42.2 

44.4 

50.6 

52.2 

54-8 

59  42.20 

-  0.36 

~   S.i3 

_ 

■'5 

i3  5g  33.69 

4-  0.11 

33 

d     Sagiltarii     .      .      . 

Ha 

7-1 

9.7 

17.9 

28.7 

30.3 

33-1 

to  20.06 

-  0.86 

-    S.17 

_ 

.15 

19  10  11-05 

+  °-°4 

39 

e     Aquilte,      .      .      . 

Ha 

3-7 

5-3 

II. 5 

13-5 

15.5 

21.7 

23.2 

19  13-49 

-  0,52 

- 

.16 

19  19    4-81 

+  0.07 

40 

«     AquiliB.      .      .      . 

Ha 

58.9 

1-5 

3-0 

9.3 

11.3 

t3-4 

19.6 

23:6 

30  11.29 

-  0.66 

.16 

19  30     2-47 

41 

y     Aquila;.      .      .      . 

Ha 

8.5 

tl.2 

12.8 

18. 9 

21.0 

23.2 

29-5 

30.9 

33-5 

40  21.06 

-  0,4. 

-   8.07 

- 

.16 

ig  40  12.49 

—  0-06 

42 

a     Canis  Maioris      . 

E. 

26.2 

28.8 

30.  s 

37.0 

47.6 

49.2 

52.0 

39  39.06 

~  0.68 

~  8.64 

_ 

.62 

6  39  29-76 

-  0-06 

43 

«=   Geminorum     .     . 

E. 

19.5 

31.6 

34-0 

36-4 

43.: 

45-S 

43.5 

26  33.99 

-  0.07 

-  8.54 

.63 

7  26  25. 2g 

-i-  0.15 

44 

a     Canis  Minoris       . 

E. 

32-3 

34.8 

It'.l 

42-5 

^4-6 

J6.5 

54-4 

56.7 

32  44-57 

-  3,62 

-63 

7  32  35.54 

-  0.17 

45 

11    Geminorum     .  -  . 

E. 

23.2 

26.0 

27.9 

34. 8 

37-2 

39-4 

46^4 

48.1 

51-1 

37  37-12 

-  0.13 

-    S-55 

~ 

.63 

7  37  28-36 

30 

46 

Sun  I.N.    .      .      . 

E. 

30.6 

33-3 

34.9 

41-3 

43-5 

45-8 

52.2 

53-8 

56-6 

39  43.56 

-  0.25 

- 

.63 

8  33  34. 6S 

Sun  II,  S.   .     .     . 

E. 

44-0 

46.6 

48-3 

54.3 

56.9 

39- 0 

5.5 

7-3 

9.9 

41  56.92 

-  0.25 

■63 

8  41  48.04 

a     Leonis  .... 

E. 

49 

Mercury  I,  C.      . 

E. 

3S.'2 

39.9 

44.0 

46,0 

48.2'50-i 

52.4J56.4 

58.0 

25  48.13 

-  0.36 

- 

,64 

ro  25  39.13 

+  "' 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 


VI,      VII.    VIIL 


TELESCOPE  MICROMETER. 


Apparent 
Zenith  Dis- 


Apparent 

North  Polar 

Distance. 


2fi6   3S 

289  28 


('3  43  59.1 
62  55 
59  52 
73  17 
59  23  33-7 


70  a 


19.3 


-  3.5 
+  6!4 


337  59 
60  47  33. e 
19  55 


33' 

329  34 
49  56 
302  a6 

331  54 
3"  3G 

1  42 


79  7  42.8 
99  a?  36.1 
49  19  26.3 


55  24  45.8 
(i  43  30.1 
33  19  55-5 
10  33  27.3 


10&  32  26.0 
57  49  57-7 
84  26  52.6 
6r  39  58.6 


V  of  the  clcminis  of  reduction  see  /n^v  3. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS, 

|| 

i 

Apparent 

DATE. 

OBJECT. 

E 

Right 

s 
2: 

1   ■■ 

11. 

III 

IV. 

V. 

VI. 

VIl 

VII 

IX. 

Mean 

Inst. 

Clock 
appar'nt 

Clock 
adopted. 

Ascension. 

So 

1872- 
July  30 

ni    Herculis      ,      .      , 

E.      46.6 

49.4 

50.9 

57.3 

59.4 

1-5 

7.8 

9-4 

8  59-37 

-  0.30 

8% 

-  8,68 

h.  m.      s. 
17    3  50.39 

+  001 

6    Ophiuchi    .      .      . 

E.       .  . 

15-9 

r8.3 

20.5 

22.7 

25.0 

14  20.48 

-  0-79 

-  8.6S 

17  14  II. 0: 

3 

43  Opliiuchi    .      .      . 

E,       .  , 

2S-3 

27.7 

30.0 

34-7 

15  30-02 

-  0.84 

-  8,68 

17  15  20.50 

-    2.07 

44  Ophiuchi    .      ,      . 

E.     31.4 

34-3 

36.0 

42.5 

44-8 

53-8 

55-5 

58.4 

-  8.78 

-  8.6S 

17  18  35,42 

+  0,13 

S 

a    Ophiuchi    ,     .      . 

E.     57.8 

0.4 

12.4 

18.7 

20.3 

23.0 

29  10.34 

-  0.32 

-  8.64 

-  3.68 

17  29     1.34 

6 

f!     HercuHs    .     .      . 

E, 

23-7 

36.7 

23.4 

35-3 

37.6 

39-9 

46.9 

48.6 

51-5 

41  37.62 

-  0.13 

-  8.71 

-  3,68 

17  41  28.81 

4-  0.03 

7 

<!     UrsaiMinoris       . 

E. 

41.0 

17.0 

50.0 

26.0 

59-5 

13  50.70 

-  3.63 

18  13  50.06 

-0.65 

E. 

42.1 

44-9 

46.6 

53-0 

5S-4 

57-6 

4.0 

5-7 

3. '5 

17  55-31 

-  0.7a 

-8.69 

iS  17  45.90 

-  2.23 

9 

B.  A.  C.  6287  .     . 

E. 

39-0 

ti.7 

43-5 

49-9 

52.0 

54.3 

0.7 

5.0 

22  52.03 

-  0.70 

-  8.69 

18    22    42.64 

B.  A.  0.6311.     . 

E. 

42.0 

47-5 

50.4 

2.5 

6.5 

10.5 

22.5 

25.6 

30.6 

25     6.46 

+  0.51 

-  8.69 

18    24    53.28 

-  2.46 

,1 

B.  A.  C.  6322.      . 

E. 

32.9 

35-3 

37-4 

39-6 

41.9 

27  37-42 

-  0.19 

-  8.69 

i3  27  28.54 

-  1.96 

B.  A.  C.  6365  .     . 

E. 

46.9 

50.4 

52.4 

2.6 

5-4 

13.0 

15.0 

18.2 

36    2.67 

+  0.02 

-    8.6q 

18  35  54.00 

-  1.39 

13 

51  Cephei,S.  P.  .     . 

E. 

10.5 

2S'.C 

46.5 

6.5 

39  46-72 

-10-53 

-  8.69 

6  39  27.50 

-  0.77 

14 

33  SagitiariL   .     .     . 

E. 

19.7 

32-3 

24.2 

JO.  6 

33-0 

35-2 

41 -'7 

43-3 

46.2 

46  32.91 

-  0,74 

~  8.6q 

18  46  23. 48 

-  2.34 

15 

C     Aquil=e.      .      .      . 

E. 

30.0 

32.7 

34.4 

40-6 

42.6 

44-7 

51.0 

52.6 

55-3 

59  42.66 

-  0.31 

-  8.69 

-  8.6g 

18  59  33.66 

16 

Salurnl,  N.     .      . 

E. 

ir.o 

13-9 

IS-' 

33.0 

34-8 

37.6 

11  24.28 

-  0.75 

-  3.69 

rg  II  14.84 

17 

Saturn  11,  S.    .      . 

E. 

23-3 

25.6 

27 .3 

30.0 

7-9 

.1  25.58 

-  0.75 

-  8.6g 

19  It  16.14 

<!    Aquilas.     .      .      . 

E. 

1.6 

4-3 

5-9 

16.0 

23  .'S 

26.3 

19  14.01 

-  0.43 

-  3.79 

-  8,69 

rg  ig    4.Sg 

+  0.15 

19 

r    Aquilie.      .      .      . 

Ha 

51.9 

54.5 

55-9 

6.2 

12.3 

13.9 

16.5 

58    4. '3 

-  0,38 

-  3.44 

-  8.46 

19  57  55-34 

<j'   Capricorni 

Ha 

6:3 

8.5 

10,7 

12.7 

II     8.48 

-  0.62 

-  3.45 

-  3.46 

20  10  59.40 

+  0.03 

2X 

n-    Capricorni        .      . 

Ha 

6.8 

9.1 

II. 3 

13.3 

15-5 

20  11.20 

-  0.70 

-  8.51 

-  3. 46 

20  20    2.04 

-4-  0.08 

22 

E     Dclphini    .      .      . 

Ha 

4.3 

6.'8 

3.4 

25.3 

26  .'7 

29.3 

27  16.80     —  0.34 

-  8,46 

-  8.45 

20  37     8.00 

+  0,04 

31 

23 

K     Ophiiidil    .      .      . 

F. 

34-9 

37-5 

39-0 

45.2 

47-3 

49-5 

55-7 

57.2 

59-7 

51  47-33 

-  0.62 

-   8.49 

-  8.51 

16  51  38,20 

+    0.02 

24 

J    Merculis     .      .      . 

F. 

43.7 

51.8 

53-S 

0.8 

3-4 

5-E 

I3-0 

15-0 

57    3-34 

-  0,25 

-  8.51 

16  56  54.58 

+    0.24 

25 

ni    Horciilis     .      .      . 

F. 

46.9 

49-5 

51.0 

57.5 

59-'l 

7.9 

9.5 

8  59.48 

-  0.55 

-   8,54 

-  8.gi 

17    8  50.42 

+    0.05 

26 

0     Ophiuchi    .     .      . 

F. 

7.0 

9.9 

i3.4 

20.6 

29.8 

31.4 

34-1 

U  20.63 

17  14  10.96 

27 

43  Opliiuchi    .      .      . 

F. 

25.4 

27^6 

30.0 

32.3 

34.6 

39-3 

43-9 

15  29.99 

-   1.25 

~  8.51 

17  15  20.23 

-    2.07 

.8 

Anonymous 

F. 

59-5 

2.4 

4.2 

10.7 

12.9 

15-0 

21.7 

23.4 

26.0 

5  12-87 

-  i.og 

. 

-  8.52 

18     5     3-26 

-    2.19 

2g 

e     Sagitlarii    .     .'     ! 

F. 

38.0 

41. 1 

43-2 

50.4 

52-9 

55-3 

2.8 

4.6 

7-9 

15  52.94 

-  1-38 

-  8.52 

l3  15  43. oj 

-    2.50 

30 

21  Sagitlarii    ,      .     . 

F. 

51.2 

53-3 

55-5 

57-6 

59-6 

17  55.48 

-  1.09 

18  17  45.87 

-    2.23 

B,  A.  C.  6256.     . 

F. 

15.5 

18  .'7 

20.6 

25-0 

29.3 

34.7 

39- E 

11-3 

44-2 

19  29.96 

-  1-31 

-   3,52 

18  19  20.13 

32 

B.  A.C.6323.     . 

F. 

.4.. 

27.0 

28.6 

35-3 

37-5 

39-7 

46.4 

48.0 

51-0 

27  37.51 

-  0.42 

-  3.52 

-    1.95 

33 

B.  A.C.6365.      . 

F. 

47.0 

50.2 

S2.S 

2.5 

5-3 

13.0 

14.8 

18.2 

36    2.53 

-  0.16 

-  8.52 

18  35  53.92 

-    2,04 

34 

#    Sagitlarii    .     .     . 

F, 

37.8 

40.5 

42.4 

49-3 

51.5 

53-8 

0.7 

2.5 

S-4 

37  51-54 

-  8.52 

18  37  41.31 

-    2.41 

35 

B.  A.  C.  63g3  .     . 

F. 

55-2 

59-7 

4.3 

8-5 

39  59-72 

+  0.64 

l3  39  51-34 

-    2.64 

36 

33  Sagitlarii    .      .     . 

F. 

19.8 

22,6 

24^2 

30.8 

33-0 

35-3 

41.9 

43 -'6 

46  .'2 

46  33.04 

18  46  23.41 

-    2.33 

37 

fi    Sagitlarii    .      .      . 

F. 

45,6 

17-2 

51-6 

53-8 

56.0 

58.2 

4-7 

6.3 

49  55-96 

-  1,10 

-  8.52 

l3  49  46.34 

-  2-33 

33 

r     Sagitlarii    .      .     . 

F. 

55-t 

58-1 

0.0 

6.9 

9-0 

"1-3 

18.2 

19.9 

22.8 

59    9-03 

-  1.23 

-  8.52 

18  58  59.23 

-  2.50 

30 

TT    Sagittarii    .      .     . 

F. 

7.9 

10.6 

12,3 

23-2 

29.9 

31-4 

34.2 

2  21.04 

—  8.52 

19    2  11.42 

-  2.37 

^0 

1/.    Sagitlarii    .      .     . 

F. 

40.0 

42.7 

44-5 

51.3 

53-5 

55.8 

2.6 

43 

7.2 

7  53-54 

-  8.52 

19     7  43.84 

-  2.47 

41 
42 

Saturu  I,  S.       .      . 
Saturn  11,  N.  .      . 

F. 

F. 

54.7 

57-3 

59.0 
4.7 

7.0 

9-'2 

16.5 
13-6 

18.2 

II     7-78 
II     9.20 

zl:[l 

-  8.52 

-  8.52 

19  10  58.14 
19  to  59-56 

43 

J     Aquiia;.      .      .      . 

F. 

r.S 

4-4 

5-9 

r2.o 

[4.0 

re.o 

32.2 

23-8 

36.2 

19  14.03 

-  0.72 

-   S.52 

-  8,52 

19  19    4,79 

+  0.05 

44 

Anonymous    .      . 

F. 

32.7 

35-4 

38.0 

40.7 

43. 5 

29  38.06 

- 1.52 

-  8.52 

19  2g  28. 02 

45 

F. 

ir.g 

13-4 

19.6 

21.7 

23-7 

30.2 

3 1 .6 

34-2 

40  21.72 

-  0.62 

-  8. si 

-   8.53 

19  40  12.57 

46 

«     AquiliE.      .      .      . 

F. 

31.2 

33-9 

35. S 

41.5 

43.6 

45-6 

51. 9 

53-4 

56.0 

44  43.62 

-0.64 

-  8.54 

-   8.53 

19  44  34-45 

+  0-05 

ff    Aquila,.      .       ,      . 

F. 

0-5 

3-2 

4-7 

10.9 

12.9 

15-0 

22.6 

25.2 

49  12-90 

-  3.53 

-   3.53 

19  49    3.69 

+  0,03 

48 

A     UrsnilVraioris.      . 

F. 

40.0 

28.0 

r6.o 

52  39-33 

49     «'   Capiicomi.      .      . 

Ha. 

56.3 

53  .'8 

0.4 

'■' 

8.7 

0.8 

"■°'" 

21,3 

11     8.73      -  0,96 

-  8,36 

-  8. 38 

20  It  59.39 

+-  0.02 

3, 10,  ir 

31,  35.  Bisections  at  sets  B  and  D. 

26, 30.  Bisections  at  wires  V  and  VI. 

37.  Telescope  micrometer  reading  decreased  one  revolution  in  re 

iuclion. 

Hosted  by 


Google 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


^ 

Circle 
Division. 

MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

1% 

Apparent 

.2 

Apparent 

II 

■2E 

Zeailh  Dis- 

■J   u 

North  Polar 

a 

V. 

VI, 

VII. 

VIII. 

Rev. 

- 

- 

3. 

"■ 

5- 

|o 

tance.  South 

1' 

% 

Distance. 

SO 

335  36 

12.6 

ir.6 

~^ 

g"g 

39 

520 

470 

50.3 

■24  20  53.3 

602 

+       24.9 

75  37  39-4 

+   1.6 

296  12 

13.5 

11-5 

10.3 

35 

085 

"5 

So-3 

63  44     1.3 

+   I  51-1 

114  52  13-6 

-   5-8 

3 

293    4 

ii.S 

8.5 

28.5 

7.2 

38 

463 

465 

50.3 

66  52  34-8 

118     I     4.1 

-  6.6 

297     2 

C3.9 

11.6 

1.9 

9.6 

40 

870 

36o 

50.3 

62  55  X4.4 

+  I  47-4 

114    3  23.0 

5 

333  42 

15. a 

13.5 

5.0 

10.4 

35 

164 

162 

50.3 

36  13  49-0 

+       27.2 

77  20  37.4 

+  0.5 

6 

348  50 

12.0 

10.3 

2-3 

8.0 

34 

240 

220 

50-3 

II     5  31-7 

+       10.8 

62  12    3.7 

+  0.8 

7 

47  33 

12.6 

12.5 

3.8 

36 

500 

50.3 

312  18     8.3 

-   I     0.7 

3  23  28,8 

+  0.8 

8 

300  28 

I5.5 

12.6 

2.3 

33 

150 

142 

50-3 

59  38  33-7 

+    I   33-6 

UO36  28.5 

-  1.7 

9 

302  16 

15-5 

12.5 

2.5 

9:8 

510 

Soo 

50-3 

57  40  39-1 

+   I   27.3 

108  48  27.6 

20  40 

15-0 

14.6 

5-0 

9.0 

37 

033 

056 

50-3 

339  16  17.7 

■  ■ 

-       ^I'" 

30   22    17.9 

+  8.4 

„ 

3+4  34 

14-5 

12.5 

2.2 

7.0 

35 

590 

64" 

50-3 

15  21  53.8 

.  . 

+        15.2 

66  28  30.2 

+  6.0 

359  18 

17-0 

16.  a 

7-1 

II.          7 

37 

960 

930 

50-3 

0  38  33.8 

+          0.6 

51  44  55-6 

-t-  7.3 

13 

53  46 

9.2 

9-1 

0.8 

32 

;&> 

520 

50-3 

306    9     3.3 

-   I   15.7 

357   14     8.8 

U 

299  34 

8.4 

39 

465 

525 

50- 3 

60  23  52.5 

634 

+   I   37.2 

III  30  50.9 

15 

334  44 

13.7 

13-5 

S.o 

8.6 

38 

39ft 

370 

50.3 

25  12  37.5 

4-        26.1 

76  19  24,8 

+  0.7 

i6 

29S  48 

iS  6 

18.0 

8.0 

14-5 

31 

760 

690 

50.3 

61     6  59,6 

4-   I  40,2 

112  15      I.o 

298  48 

18.6 

j8.o 

S.o 

14-5 

33 

080 

050 

50- 3 

61     7  20.0 

+   I  40.3 

113    15    21.5 

l8 
19 

323  5t 

14-3 

13.5 

9.5 

32 

874 

830 

50-3 

36     I   12. 1 

-f-        40.4 

87     8   13.7 

-i-  0.3 

23 

33033 

1-3 

29.3 

38 

7S6 

8,0 

50- 5 

29  18  32. S 

+       30.8 

80  25   2+.8 

+  2.3 

=4 

35443 

5-2 

3.0 

25.3 

36 

942 

950' 

50.  S 

5     8     7.0 

580 

4-         4,9 

56  14  33-' 

+  0.9 

25 

335  36 

6.5 

4.6 

26.3 

32 

50.5 

24  18  53.3 

+        24.8 

75  2S  39-8 

+  2.1 

26 

296  12 

6.3 

3.8 

24-3 

3-4 

710 

50.5 

63  44    3-7 

37 

293     4 

6.7 

29.8 

20.  s 

29.3 

39 

126 

SO.  5 

66  52  37.7 

+    2      7.8 

\lt  ^i  '1:7 

-  6^6 

23 

3-4 

0.2 

21.0 

28.8 

32 

908 

900 

50.5 

59  53     1-5 

+    I    34,7 

III     0  57.4 

-   2.4 

29 

286  38 

7,2 

3.6 

24.  2 

I'S 

33 

520 

524 

50-5 

73  17  14.1 

+    3      1-2 

124  26  36.5 

-  4.6 

30 

300  28 

2-3 

38 

77" 

782 

50. S 

59  27  33-9 

+  I  33-3 

no  35  28.3 

~   1.7 

31 

289  28 

3.4 

20.5 

34 

26^ 

50.5 

70  27  23.1 

+  2  33.9 

-  3-3 

33 

344  34 

2.7 

0,4 

20.  g 

26^7 

36 

404 

404 

50.5 

15  21  54-9 

604 

4-        15-2 

66  28  31^3 

+    6.2 

33 

3sg  i3 

9.0 

6.3 

27-9 

4.6 

3S 

396 

413 

50- 5 

0  38  33.9 

-F        0.6 

51  44  54-7 

+  7.4 

34 

293  58 

4-3 

39 

864 

76^ 

50.5 

65  58  48-2 

+  2     3-1 

117    7  12.5 

35 

23  40 

29-4 

19.2 

39 

023 

50.5 

336  16  33-9 

-       24.3 

27  22  30.8 

36 

29932 

6.6 

4.4 

23-3 

3.2 

32 

040 

036 

50.5 

60  22  51.8 

-h  I  36-3 

III  30  49.8 

~o'o 

37 

300  14 

II. 0 

7.0 

27.3 

6.2 

34 

706 

704 

50.5 

59  41  20.7 

+  I  34-1 

iro  49  16.0 

38 

293  14 

B.4 

5  4 

26  3 

4  3 

39 

656 

660 

so.  5 

66  42  50.5 

+  2     7-5 

117  51  19.2 

-  0-5 

39 

299  50 

26  5 

164 

25  9 

33 

136 

ii6 

50-5 

60     5  3f-7 

4-  I  35.7 

III  13  28.6 

+  0.7 

295  36 

6.8 

3  4 

37 

380 

50.5 

64  20  13-I 

+  0-4 

Z98  48 

29  6 

29  3 

36 

416 

354 

50. 5 

61     7  54.2 

+  I  39.8 

112  IS  55.2 

42 

298  48 

2.S 

296 

19  0 

29  T 

34 

932 

993- 

50.5 

61     7  3a-4 

-f-  I  39.8 

112  15  33.4 

43 

323  54 

0.2 

27  5 

17  3 

25    ' 

33 

816 

800 

50,5 

36     1    12.2 

618 

+       40,3 

87     3  13.6 

+  0-3 

44 

28:     6 

12.5 

10.6 

29.3 

39 

762 

766 

50.5 

78  50  55-6 

+  4  32.0 

130    148.8 

46 

3^9  34 

7-9 

4-9 

25-5 

2.5 

32 

864 

868 

50.5 

30  21     5-5 

+       32.4 

81  27  59.1 

+  0.4 

47 

327     8 

15.0 

II. 9 

9.9 

34 

590 

566 

50.5 

32  47  38-8 

+       33.7 

S3  54  35-7 

+   1,0 

48 

49  56 

2.1 

1-5 

23.4 

29.7 

33 

925 

875 

875 

50.5 

309  59  17. 8 

628 

-  I     5-9 

r    4  33-1 

—  0,9 

49 

5-7 

3-1 

22.5 

0.5 

31 

712 

710 

50.5 

+  I   10.3 

IC3  56  16.9 

No. 

Baiom. 

At. 
Ther, 

Ex. 

Thor. 

No. 

Parallax, 

Seai-diam. 

Dc 

Illun 

fcciive 

Sum. 

32 

■»■ 

76.0 

16 

'      o's 

-!-         10,3 

+            9.4 

43 

75.2 

17 

-        0.9 

48 

20,942 

74-5 

Far  siwim 

ryo/t 

h^  dcm 

His  of  tcilmtion  step 

■<sl^. 

41 

42 

-        0.9 

-         10.9 
+         10.9 

Hf 

Steel 

byLr 

.0 

oqI 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

|i 

Apparent 

DATE. 

OBJECT. 

E 

Right 

^  S 

e 

% 

J 

11. 

in. 

IV. 

V. 

VI. 

VII 

VIII 

IX. 

Mean 

Inst. 

Clock 

Clock 

Ascension. 

11 

■^ 

0 

wire. 

appar'nt 

adopted. 

gu 

1S7.. 

m.      s. 

g 

g 

^ 

li    m      s 

s. 

July  31 

Capricorni.     .      . 

Ha 

5S.4 

9-2 

13.6 

21.7 

24.4 

20  11,41 

-  1.07 

-  8.35 

"  s"-'^8 

2020"    ilq^ 

Delphini     .      .      . 

Ha 

14-9 

16. g 

19.0 

25-3 

26.9 

29.6 

27  16.97 

-  8.35 

20   27      7.98 

3 

/" 

Aquarii      .      .     . 

Ha 

44.0 

45.7 

48.4 

54.6 

56.6 

38.6 

5.0 

6.4 

8.9 

45  56-58 

-  0.9T 

-  3,45 

-  8^38 

20  45   47.29 

+  0.14 

Aug.  2 

4 

0 

Ccphe!  .... 

Ha 

16.5 

21.5 

25.0 

33-6 

38.3 

42.3 

47.0 

51.2 

15  42.44 

+  o.Si 

~  9-05 

2!  15  34- 20 

-  0.05 

5 

Draconis,  S.  P.     . 

Ha 

16.6 

46.9 

32.8 

17-7 

18  47.20 

9  18  33.08 

6 

^ 

Aquarii.      .      .      . 

Ha 

48  ."S 

5 1  .'2 

52.7 

59-0 

3-0 

9.3 

13.3 

25     I. 01 

-  0.66 

-  3,92 

-  9.05 

21    25    51.30 

7 

f 

Aquarii.      .      .      . 

Ha 

5S-g 

58.4 

6.2 

10.3 

16.4 

18.0 

31       3.22 

-  0.69 

—  9.0S 

-  9.05 

21    31    58.48 

+  0.05 

Pegasi.      .      .      . 

Ha 

53-3 

55-8 

57-3 

1.5 

5.7 

9.8 

13-9 

15-5 

ibIo 

37     564 

-  0.43 

^  9,11 

—  9.06 

21  37  5&.15 

+  0.06 

9 

I 

Cephei  .... 

Ha 

0.9 

13.9 

20.0 

26.4 

38.7 

40  13-81 

+   1.50 

-  9.06 

2140     6.25 

+  0.33 

1^ 

Capricerm.      .      . 

Ha 

22.7 

27.0 

31-2 

35.3 

39-5 

41. 1 

43-t 

46  31-14 

-  0.7S 

~  9.09 

—  g.ofi 

21   46   21.30 

+  0.06 

Pegasi  .... 

Ha 

3.6 

6.3 

14.2 

16.2 

18.; 

24.5 

26.0 

35  16.30 

-  0.46 

-  9-03 

-  9.07 

22  35     6-67 

1 

Aquarii      .      .      . 

Ha 

55-6 

58.3 

59.  t 

6.0 

.6.3 

17.8 

46    S.03 

-  0,67 

-  9.':3 

—  9.07 

22  46  58.29 

+  0.14 

13 

J 

UrsEeMinoris.S.P. 

E, 

46.0 

18-5 

36:5 

14  ir.40 

-^10.04 

-  9-41 

18  13  51.95 

-)-  2.46 

14 

J, 

Geminorum     .      . 

E. 

15-7 

r8.4 

20.0 

26.4 

28.4 

30.6 

37.0 

38.7 

4'-3 

30  28.50 

-  0,33 

-  9.29 

-  9.41 

6  30  18.76 

-  0.15 

15 

Canis  Majods.      . 

E. 

27.0 

29.9 

31.5 

37-9 

40.1 

43. a 

48.5 

50.2 

53.3 

39  40.01 

-  0.78 

-  9.41 

-  9.41 

6  39  39.82 

16 

Geminorum     .     . 

E. 

20.5 

23.5 

25.4 

32.5 

34.8 

37.3 

44.5 

46.5 

49-4 

26  34-93 

-  9-36 

-  9-43 

7  26  25.41 

+  o!r3 

17 

Canis  Minods      . 

E, 

33.3 

35.B 

37.4 

43-4 

45-5 

47-5 

53.7 

55.3 

57.8 

32  45.51 

-  0^48 

-  g.42 

-  9.42 

7  32  35.61 

-  0.16 

^ 

Geminorum     .      . 

E. 

24.0 

27.0 

28.7 

35-7 

38.0 

40-4 

47.3 

49.0 

51.9 

37  38.00 

-  0.16 

-  9-32 

-   9-42 

■  7  37  28.42 

-  0,13 

3 

Tfl 

Sun  1,N.    .      .      . 

E. 

2.6 

5-4 

7.0 

13.3 

15-5 

17-7 

24.0 

25.6 

23.4 

55  15.50 

-  0.32 

-  9.43 

8  55     5.75 

Sim  11,  S.  .      .      . 

E, 

'5.3 

19.6 

26.1 

28. 2 

3J.4 

36.6 

38.5 

41-4 

57  23.26 

-  0.32 

-  9.43 

8  57  18.51 

Leonis  .... 

E. 

30.0 

32.6 

34.3 

40,5 

42,6 

44-7 

51.0 

53.6 

55.2 

I  42.61 

-  0.38 

-  9.29 

-  9.43 

10     1  32,80 

7' 

Leonis  .... 

E. 

50.9 

53.6 

55.4 

6.4 

12.9 

'4-9 

17-3 

13    4-18 

-  0.27 

-  9-37 

-  9-43 

10  13  54.48 

-  0.06 

23 

Mercury  I,  N..      . 

E. 

47.0 

49-6 

51.0 

57-3 

59-3 

r-5 

7-7 

9-2 

39  59-38 

-  0,46 

-   9-44 

10  39  49.48 

+  0.26 

24 

ol 

Herculis    .      .      . 

F. 

47.5 

50.2 

51-7 

58,0 

0,1 

z'.3 

8.5 

9    0.16 

-   0.30 

-  9-50 

-  9.47 

17     3     g.39 

+  0.05 

25 

44 

Ophiuchi    .      .      . 

F, 

32.0 

34.- 7 

43-3 

45.5 

47.8 

50.1 

56.5 

59-2 

13  45-57 

-  9.42 

-  9-47 

17  l3  35.24 

26 

Ophiuclii    . 

F. 

58.7 

2!8 

9.0 

13.2 

.9.6 

21.0 

23.3 

29  11.16 

-  0.32 

-  9.49 

-  9-47 

17  29     1.37 

+  0.05 

27 

^ 

Herculis    .     .      . 

E. 

24.5 

27-4 

ag.i 

36.0 

40.6 

47.6 

49-3 

52.4 

41  38. 36 

-  9-51 

-   9-48 

17  41  23.77 

+  0.03 

J 

Urs3=  Minoris.      . 

E. 

42.0 

16.5 

51.0 

25-5 
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!6.  Bisections  at  sets  B  and  D. 
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SECONDS  OF  TRANSIT  OVER  WIRES. 
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14.9 

22.7 

35 
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55-7 

47  17  35, 
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^i 
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5.0 

1-7 
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27.2 
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55-7 
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IS 
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27,4 
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22,5 

35 
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762 
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+  0,5 
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17 

341  32 
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3,0 
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55,7 
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24.8 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

DATE. 

_g 

OBJECT. 

a 

Apparent 
Right 

S- 

^  E 

1 

1 

L 

II. 

III. 

IV. 

V. 

VI. 

VII, 

VIII 

IX. 

Mean 

Inst, 

Clock 

Clock 

Ascension. 

Z 

0 

wire. 

appar'ni. 

adopted. 

1" 

1872. 

m.      s. 

J 

J 

g 

h   m      s 

g 

Sept.  28 

Aquila!       .     .      . 

E. 

8.7 

rg.o 

23.0 

29-4 

31-033-5 

30  21.09 

~  0.85 

-18.24 

-18.16 

19  30    2.08 

+    0.12 

y 

Aquilas       .      .      . 

E. 

iS.i 

28,6 

30.6 

32.7 

39-0 

40.643.2 

40  30,67 

-  0.43 

-18.14 

-18.16 

19  40  12.03 

+    O.OI 

3 

Aquila:        .      .      . 

E. 

40.2 

42.8 

50.5 

52.5 

54-6 

5-0 

44  52-57 

-18. 12 

19  44  33-90 

Urs^Mmoris.       . 

E. 

36.0 

29.0 

7.0 

51  26.80 

5 

Anonymous    .      . 

E. 

t2.2 

iV's 

16.5 

22.6 

24.6 

27.0 

33-3 

35-0 

37-5 

5  24.86 

-    I.Ql 

-13.16 

20    5     5.69 

-  2.00 

6 

Anonymous    .      . 

E, 

14.4 

46-5 

48.5 

50.5 

53,6 

5  48. 50 

-    1. 01 

-18.16 

20    5  29.33 

-  2.00 

7 

B.  A.  C.  7049  -      - 

E. 

17.7 

22.3 

24.5 

B.  A.  C.  7077.      . 

E. 

33.2 

26.0 

27.7 

34-5 

36:7 

39-1 

460 

47-7 

50.5 

25  36.82 

-18.16 

20  25   17.38 

-  2.29 

9 

Capiicotni 

E. 

19.2 

21.8 

23.5 

2g.8 

31-8 

34-1 

40.4 

42,0 

44-6 

30  31.91 

-    1.04 

-18.16 

-  2.15 

t5 

Capricorni       .      . 

E. 

15-5 

18, 2 

19.9 

2&.2 

30-4 

36.9 

38.4 

4t.3 

32  28.34 

-    1.04 

-18.16 

20  32     9-14 

-  2.15 

30 

II 

a 

Leonis 

S. 

39-4 

42.0 

43-6 

49-9 

53.0 

54-: 

0.4 

1.9 

4.6 

I  51-99 

-    0.64 

-17.72 

-17.72 

10     I  33.63 

-  0.04 

Leonis  .... 

S. 

0.3 

3.0 

4.8 

23-7 

26.5 

13  13-38 

-    0-42 

-17.77 

-17.72 

10  12  55.24 

+  0.03 

13 

y 

Leonis  .... 

s. 

9.2 

II. 4 

15.7 

' 

13  13-58 

-    0.42 

10  12  55.44 

Oct.     I 

14 

Sun  I,  S.     .      .      . 

s. 

23.0 

25.6 

27.2 

33-3 

35-3 

37-4 

43.5 

45-0 

47.6 

31  35-32 

-    1-05 

-17.71 

12  31  16.56 

15 

SunllpN.  .      .      . 

s. 

39-0 

39-9 

43.0 

44-5 

46.2 

48.2 

33  44-16 

-    1.05 

-17-71 

12  33  25.40 

16 

Polaris,  S.  P.  .      . 

s. 

51.0 

36.5 

14     1.02 

17 

E. 

39-: 

4S.0 

43-5 

49.8 

52;o 

54.0 

0.3 

1.9 

4-5 

I  51.94 

-    0.58 

-17.71 

-17.73 

10     1  33.63 

-  0.06 

y^ 

Leonis  .... 

E. 

3.0 

4.6 

13-3 

■5-5 

23-7 

26.4 

13  13-32 

-    0.37 

-17.74 

-17.73 

10    12    55.22 

19 

6 

Leonis  .... 

E. 

I3.' 

15.8 

17. 5 

34-0 

36.1 

38.4 

45-0 

46.6 

49.4 

7  36.21 

-    0.35 

-17.69 

-17-73 

II     7  18.13 

-    O.IO 

2 

2Q 

Snn  I,  N.    .      .      . 

E. 

0.8 

3-5 

5-0 

rl.2 

13.2 

15.2 

21.3 

23-0 

25-4 

35  13-18 

~    1. 01 

-17.73 

12  34  54-44 

Sun  II,  S.    .      .      . 

E. 

9-7 

'3-7 

21. 9 

23-9 

30.2 

31-7 

34-3 

37  21.97 

-17.73 

12  37     3.23 

Polaris,  S.  P.  .      . 

E. 

55-0 

29.0 

2.5 

36.0 

14    2. 50 

23 

Venus  I,  N.     .      . 

E. 

56.6 

59.1 

0.7 

7-0 

g.o 

17-5 

t8.'9 

21 .6 

56    9.04 

-17-73 

13  55  SO. 10 

+  0.37 

24 

Vcnns,  S.   .      .      . 

E. 

.      .      . 

25 

a 

Bootis  .... 

E- 

54.5 

57.3 

59-0 

5-4 

7.6 

9-7 

16.3 

17.9 

20.6 

10    7.59 

-    0.39 

-17-78 

-17.73 

14     9  49.47 

+  0.05 

36 

" 

Boolis  .... 

E. 

28.0 

30.8 

32.5 

39-4 

41.7 

44-0 

50.  g 

52.7 

55.6 

39  41.73 

-    0.16 

-17-73 

-17.73 

14  39  23.84 

3 

27 
2S 

Sun  I    .      .      .      . 
Sun  II  ...      . 

F. 
F. 

39.2 

4l'7 

43-3 

49.5 
0.3 

51.4 

2.5 

53-6 
4.6 

59-7 
8.6 

10.3 

3-9 

33  5' -SO 
41     0.45 

-  1.03 

-  1.03 

-17.94 
-17-94 

12  38  32.53 
12  40  41.48 

29 

Polaris,  S.  P.  ,      . 

F. 

49.0 

25.0 

34-0 

9.0 

13  59-30 

g 

30 

31 

" 

Bootis  .... 
Polaris,  S.  P.  .      . 

F. 
S. 

54.9 

57 .6 

59-3 
52.0 

3.5 
29,0 

5-5 

7-7 
39-0 

16  ,'6 

lo    7. 75 
14     2.57 

-    0.39 

-17.95 

-17.95 

14  10  49.41 

0,00 

■32 

Leonis  .... 

S. 

39.5 

42.1 

43.6 

49.9 

52:0 

54-0 

0.3 

<  51-99 

-17-73 

-17.98 

10     I  33.57 

-  0.29 

33 

y 

Leonis  .... 

S. 

0.4 

3-0 

4-7 

26. 5 

13  13-40 

-17.82 

-17.98 

10  12  55.21 

-  0.16 

34 

f 

Leonis  .... 

S. 

9-3 

II. 4 

13-7 

15-9 

18.0 

13  13,66 

-    0,3I 

-17.98 

10  12  55.47 

9 

35 

Sun  I 

S, 

35-0 

38.0 

39-5 

45-9 

47.9 

49,8 

56.0 

57-7 

O.I 

0  47-77 

~  o.gi 

-17.95 

13    0  28.91 

36 

Sun  II  !      ,      ,      . 

s. 

45-0 

47-8 

49-0 

55-2 

57-3 

59-3 

5-7 

7-3 

9.9 

2  57-39 

-  0.91 

-17.95 

13     2  38.53 

37 

Polaris,  S.  P.   .      . 

s. 

5S.5 

34  0 

7.0 

41.0 

14     710 

-17.95 

33 

Moon  I,  S.  .      .      . 

s. 

35'0 

37-9 

39-7 

46.8 

49 -o 

51-5 

3.0 

19  49.04 

-   1-55 

-17.91 

19  19  29.58 

+74.98 

39 

1 

Aquilas       .      .      . 

s. 

17-9 

20.5 

28.2 

30-4 

32.4 

38.5 

40.2 

42.7 

40  30-31 

~  0.57 

-17.86 

-17-90 

19  40  It. 84 

40 

a 

Aquilie       .      .      . 

S. 

39-S 

42.4 

44-0 

50,0 

52,1 

54-2 

0-3 

2.0 

4-5 

44  52.14 

-  0.61 

-17.77 

-17.90 

19  4+  33' 63 

-  0,09 

s 

Aquite       .      .      . 

s. 

23.6 

J5-7 

29-7 

31.3 

33-9 

49  21-55 

-  0.57 

-17.94 

-17.90 

19  49    3.0S 

4-   0.07 

42 

k 

Urs^  Minoris       . 

s. 

43.0 

39-0 

16.5 

38.0 

55-0 

50  59.82 

43 

Anonymous    .      . 

s. 

25.8 

28.': 

30.8 

33.' 

40-7 

43-2 

50.6 

32.5 

55.7 

37  40.69 

+  0,15 

-17.90 

20  37  22,94 

44 

Weisse(2)>373    - 

s. 

8.7 

■3-7 

21.0 

23-5 

26.0 

33.4 

35.2 

38.3 

42  23.51 

+  0,11 

-17,90 

2042      5.72 

-   1-52 

45 

B.  A.  C.  7237  .      . 

s. 

38.5 

41- 

43-2 

49.9 

52.0 

54-3 

2,- 

5-6 

45  52.08 

-   1,47 

-17.90 

20  45  32.71 

-    2.20 

46 

Tauri    .... 

s. 

16.2 

tg.c 

20.6 

27.0 

29.2 

31-4 

37-9 

39-5 

42.2 

-17.92 

-19,84 

4  21   II, 16 

+    0.07 

47 

Tauri    .... 

s. 

42.4 

45-0 

46.8 

53-0 

55-3 

57-4 

3.7 

5-4 

28  55*22 

-  0,30 

-17.89 

-17.84 

4  28  37-08 

4-   0.03 

48 

Auriga       .      .     . 

s. 

45.3 

48.3 

50,2 

?7.5 

59-9 

2.3 

9-5 

14.5 

48  59.89 

-17.9 

-17.83 

4  43  42.28 

+  0.07 

«i. 

Urs<eMinoris,  S.P. 

s. 

2.3 

3..,;.. 

31.2 

59  30.42 

II.  Telescope  micrometer  reading  increased  one  revolution  in  reduction. 

33.  Bisections  at  wires  II,  III,  V,  and  VL 

44.  Telescope  micrometer  reading  decreased  one  revolution  in  reduction. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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TELESCOPE  MICROMETER. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

M 

DATE. 

S 

OBJECT. 

s 

"^RighT' 

-'5 

Z 

0 

I, 

II. 

III 

IV. 

V. 

VI, 

VII.VII 

IX 

Mean 

Inst, 

Clock       Clock 
appar'nl,  adopted 

Ascension. 

1^ 

So 

J873. 

^r 

m       s 

S- 

.,  !    s. 

h.  m.     s. 

g 

Ocl,    g 

Columba;    .      .      . 

s. 

7.4 

19-7 

24.6 

32. 0133 -7 

37-0 

35  22. ;6 

1-73 

-17-9  1  -17-83 

5  35     2.60 

+  0.04 

Ononis.      .      .      . 

s. 

3t- 

33-Q 

36.0 

38. r 

40.2 

0  36.00 

0-34 

6    0  17.8 

-  1.96 

3 

il 

Utss  Minoris,  S.  P 

s. 

31.5 

47- 

21.5 

14.0 

38.0 

14     3-82 

24-62 

+  23.75 

-17.32 

i3  13  21. 4S 

-  1.29 

5 

Cephei.      .      .      . 

s. 

54-5 

34.0 

42.0 

15.0 

7.0 

39  53-33 

—  17-82 

6  40    4.26 

+  1.34 

5 

Geminorura     .      . 

s. 

30.2 

33-A 

35-2 

54-5 

56.3 

59-4 

26  44. S3 

+ 

0.22 

-17.81 

7  26  27.24 

.  6 

Qi 

Geminorum     .      . 

s. 

40.3 

42.7 

45-2 

J7-7 

50.0 

26  45.18 

+ 

0,22 

--17.93 

—  17. 82 

7  26  37.58 

+  0.35 

7 

Z' 

s. 

34-3 

37 -'l 

39-0 

43-9 

43.2 

50.4 

57-5 

59 '3 

37  48.20 

-17.88 

—  17.82 

7  37  30.46 

+  0,03 

8 

y 

Leonis  .... 

s. 

0.3 

3-1 

4.8 

t3-4 

15.6 

21.3 

23.9 

26.5 

13  13.46 

0.19 

-17.88 

-17.81 

10  12  55.46 

+  0.05 

9 

6 

Leonis  .... 

E. 

23.2 

a6.o 

*7-7 

34-3 

36.5 

38.7 

45-3 

46.8 

49-6 

7  36-46 

0.40 

-17.81 

11     7  1S.25 

11 

Leonis  .... 

E. 

37.8 

+0-4 

48.0 

+8.4 

SO.  4 

52.5 

58-9 

0-5 

3.2 

42  50.46 

— 

0.58 

-17.33 

-17-81 

u  42  32.07 

+  0.05 

10 

II 

Sun  I.  N.    .      .      . 

E. 

15.5 

rg.o 

20.7 

26.7 

23.8 

31.0 

37.2 

38.6 

41.2 

4  28. 86 

- 

1.20 

-     -'  -17-81 

13    4    9.85 

Sun  11,  S.   .      .      . 

E. 

26.1 

23.8 

30.4 

36.5 

38. 5 

40.8 

46-9 

48-5 

51.0 

6  38.61 

.      .1  -17.31 

13     6  19.60 

'.     '. 

13 

Polaris,  S.  P.  ,      . 

E. 

54-0 

35-0 

41.0 

14     7-33 

14 

Boolis  .... 

E, 

54.7 

57.4 

59-0 

5-5 

7-6 

9-8 

16. '4 

20.7 

10    7.68 

0.44 

-17.84 

14  10  49.43 

+  0,03 

15 

Venus  I,  N.      .      . 

E. 

51-0 

53-9 

55.4 

13.9 

16.5 

34    3-82 

- 

1.42 

-17.61 

14  33  44-59 

+  0,39 

16 

c 

Boods   .... 

E. 

37-0 

39-4 

41.8 

44-1 

46.5 

39  41  76 

- 

0.19 

-17-79 

-17,81 

14  39  33.76 

-  0,04 

17 

/? 

Librae    .... 

E. 

14.2 

16. '8 

18.3 

34.4 

26.5 

28.6 

34-9 

36-4 

39-0 

10  26.57 

1.25 

-17.76 

-17.81 

15  10    7,51 

-  0,05 

iS 

E. 

4-4 

7.0 

8.7 

14-7 

16.9 

1S.9 

25-0 

26.6 

29-2 

38   16. 82 

-17.84 

-17. Si 

15  37  58,20 

+  0.05 

19 

(^ 

I^rponlls :  :  : 

E, 

32.8 

35.5 

37.0 

».3 

45.3 

47-3 

53-6 

55.0 

57.4 

44  45-24 

- 

0:87 

~i7-3r 

-17, 8t 

15  44  36.76 

+  0.20 

.2 

20 

Polaris.  S,  P.   .      . 

S. 

54-0 

SO.o 

33.5 

lO.O 

42.5 

16.5 

14     8.42 

H 

21 

J, 

Aquilffi       .      .     . 

E. 

39-3 

40.9 

43-4 

40  30.99 

_ 

0.44 

-18.77 

-18,72 

19  40  11.83 

+  0,08 

Aqiiilse        .      .      . 

E. 

40.3 

430 

44.6 

50.9 

52.9 

55.0 

2.8 

5-3 

-1S.73 

—  18,72 

19  44  33-63 

+  0.05 

23 
2+ 

^ 

Aquil^        ,      .      . 
Urs^  Minoi-is       . 

E. 
E. 

g.8 

12.4 

46:5 

33-0 

24.2 

30.5 

32.0 
35-0 

34-5 
50.0 

49  22.17 

50  55.62 

0,55 

-18.66 

-IS. 72 

19  49     2.90 

-  0.03 

15 

25 

(i 

Leonis  .... 

S. 

41.0 

43-7 

451 

51-5 

53-6 

55-7 

2.0 

3-6 

6.1 

I  53-59 

_ 

0,44 

-19,17 

-19.15 

10     I  34.00 

-  0.02 

26 

/ 

Leonis  .... 

S. 

i.S 

4-6 

6.2 

12. 8 

15. c 

17.1 

23.5 

25-2 

38.0 

13  14.91 

- 

0.24 

-19.13 

-19-15 

10  13  55.52 

-  0.04 

16 

27 

Polaris.      .      ,     . 

S. 

2t.O 

47.0 

13.0 

36-5 

l.o 

12  11.70 

li 

Arietis  .... 

S. 

43-7 

46 -'3 

47-< 

54-6 

56.7 

58.9 

5-4 

7-0 

9.9 

47  56.71 

-19.33 

-19,36 

I  47  37.12 

Aiieds  .... 

S. 

6.8 

9.6 

29.0 

30.6 

33.4 

0  20.07 

-19.38 

-19.36 

2     0     0-55 

+  0.03 

30 

Ceti       .... 

s. 

11. S 

'4-3 

i6!o 

2^.2 

26:3 

32.4 

34-0 

36.5 

3S  24.17 

0.51 

-19-37 

2  38     4-29 

-  2.71 

31 

" 

Ariotis  .... 

s. 

35.6 

38.2 

39.8 

J6.2 

48.3 

50.5 

56.6 

58-3 

44  43.2s 

" 

0.38 

-19.37 

2  44  28.53 

-  2.74 

32 

53 

Arleti-s  .... 

s. 

23-1 

25-9 

27.4 

33-9 

36.0 

38. 0 

14-5 

46-0 

18.6 

0  35.96 

- 

0,31 

-19-37 

3     0  16.28 

-  2.76 

33 

C^ 

Arietis  .... 

s. 

42.0 

46. 5 

53-0 

55.0 

37.3 

5-6 

3.4 

7  55.19 

-19  39 

-J9-38 

3     7  35-59 

-  0.03 

34 

Arielis  .... 

s. 

59-9 

*t'.t 

lO.t 

12.9 

15-2 

21. 5 

23.0 

35-9 

14  12.87 

0.22 

-19.38 

3  13  53.27 

-  2.79 

35 

/ 

58.5 

2-7 

q-o 

13-0 

19.4 

23.6 

-19.38 

3  24  51-30 

-  2.67 

3& 

Tauri    .... 

a 

17.0 

19-7 

21.3 

27-9 

30.1 

32.4 

39-0 

io'.& 

43-4 

57  30-18 

— 

O.It, 

—19.39 

3  57  10-60 

-  2.73 

37 

(j5 

Tauri    .... 

s. 

2.7 

5-9 

8.0 

10.2 

12.4 

10    7-84 

_ 

0.23 

-19-39 

4    9  48.22 

-  2.67 

33 

63 

Tauri     .... 

s. 

26.8 

agio 

3l'o 

16  26.84 

0-33 

-19-39 

4  16    7.12 

-  2.60 

39 

Tauri    .... 

s. 

I's.'o 

20.6 

28:? 

30.  S 

33-0 

39-7 

44.0 

21    30.91 

0.27 

-19-38 

-19.39 

4   21    11-25 

40 

Tauri     .... 

s. 

44.2 

46.9 

48.4 

54-9 

57-0 

59-0 

5.5 

7.0 

9-7 

33  56.96 

0.34 

-19-39 

-19-39 

4  23  37.23 

+  0,01 

9 

Camelopard.,(R.). 

s. 

42 

e 

Ursas  Minoris,  S.  P. 

s. 

a.o 

J3-3 

32.5 

3I-0 

1-2 

30- 5 

ro.5 

59  31.29 

43 

^ 

Orionis,  (R.)     .      . 

s. 

Leonis  .... 

s. 

41.4 

43.9 

45-551-8 

53 '8 

56 .0 

3. '8 

6.4 

i  53.87 

0,44 

-19.42 

-19,44 

10     I  33.99 

-  0.06 

45 

7' 

Leonis  .... 

s. 

4.9 

6.6 

13.0 

15.3 

!7.5 

24-0 

25.6 

13  15.27 

- 

0.23 

-19-47 

-19.44 

10  12  55.60 

+    Q.OI 

!3 

46 

8 

Leonis 

s. 

39' Q 

12.6 

44.1 

50-5 

52-5 

54-7 

I.O 

2.6 

5-2 

42  52.57 

_ 

0.44 

-19-07 

-19-92 

Tl  43  32.21 

+    0.03 

47 

Virginis     .      .      . 

s. 

49.7 

52.2 

54- 0 

14.7 

59    3.14 

-19-88 

-19,92 

II  58  41-62 

-    0.06 

48 

Polaris,  3,  P.   .      . 

s. 

35-0 

9.0 

44-0 

re.5 

'"'r 

14     8.6g 

24.  Bisections  at  wires  C,  and  D3. 

38.  Bisections  at  wires  B,  and  Da. 

41.  Bisections  at  wires  I  and  III. 

43.  Bisections  at  wires  Di  and  VI. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS 

TELESCOPE  MICROMETER. 
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7 
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]i 
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29.5 

23.1 

35 
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H- 
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13 

52  34 

30 

2.5 

23.7 

26.7 

38 

900 

8;o 

54'5 

307  32  39.4 
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358  37  48.1 
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14 

340  54 
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37 

505 
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+- 
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15 
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38 
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16 
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+ 
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■7 
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19 
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32 
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+ 
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4- 
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OBSERVATIONS  "WITH  THE  TRANSIT  CIRCLE. 


DATE. 

1 

OBJECT. 

i 

0 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

Apparent 
Ascension. 

I, 

II. 

III. 

IV. 

V. 

VI. 

VII 

VIII 

tx 

Mean 

Inst. 

Clock 
appar'nt 

Clock 
adopted. 

26 
28 

2g 

3 
4 

5 

6 
7 

9 

13 
14 
15 

16 
19 

23 

25 

26 
27 
28 

29 
30 
31 
32 
33 

34 
35 

36 
37 
38 
35 

41 

43 

•13 
44 
45 
46 

4B 

a     Leonis  .... 
;      Leonis  .... 
7'   Leonis  .... 
a     UiPa;Majoris.      . 
J     Leonis.      .     .      . 

a     Scorpii  .... 
B.  A,  C.  5525  .      . 

I  Urs^Minoris.      . 
;i    UisffiMinoiis.      . 
17  Capricorni. 

Weisse(2)  1373     ■ 
X    Capticorni.     .      . 
i    Cygni    .... 
a    CepheI,(R.)     .      . 
^    Pegasi.CR.)     .     . 

79  Draconis,{R.).      . 
0    Aquarii       .      .     . 
a     Piscis  Auslralis   . 

,9    Pegasi   .... 
Moon  II      .      .      . 

51   Cephei.      .      .      . 
a'   Geminorum     .     . 
oi   Geminorum     .      . 
3    Geminorum     .     . 
f    Leonis  .... 

Moonll     .      .      . 
f    Leonis  .... 
ji   Leonis  .... 

£  Leonis  .... 
J.I  Leonis  .... 
p    Leonis  .... 

Moon  II,  S.     .     . 

Polaris,  S.  P.  .      . 

Pokris,S.  P.  .      . 
"     Virginis      .      .      . 

SunLS.      .      .      . 

Sunll.N.  .      .      . 

0    Cephd.(R.)     .      . 

II  Cephei,  (R.)     .      . 
Anonymous    .      . 
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14.  Bisections  at  -wires  C,,  Cs,  and  V-VII. 

16.  Bisections  at  wiies  V-VII. 

3a.  Bisections  at  wires  II-VI. 

33.  Bisections  at  wires  C3  and  Da. 

46.  Telescope  micrometer  reading  decreased  five  revolutions  in  red[iction. 
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58.6 

50.7 

46.1 

33-9 

27.6 

22.7 

28  21.83 

-  2.14 

-19.92 

12    27    59.77 

+  0.42 

3 

Ceti 

F. 

24.2 

30.7 

32.8 

35-0 

41.4 

43-0 

45 -'8 

37  32. S6 

-  0.35 

-19-93 

-19.92 

0  37  12.59 

+  0.06 

25 

^ 

Piscium      .     .     ■. 

F. 

28.5 

3T.O 

32.5 

33.5 

40.6 

42,6 

+9-0 

50.4 

53-0 

56  40.68 

+    0.O2 

-19.90 

-19.92 

0  56  20.78 

0.00 

26 

Pokris.      .     .      . 

F. 

35-S 

1-5 

25.0 

12  36.00 

27 

Ceti 

F. 

48.0 

50-7 

52.3 

58  .'3 

0.5 

2.6 

8.6 

13.0 

18    0.47 

-19.94 

-19.91 

I  17  40.3s 

+  0.0s 

Piscium      .      .     . 

F. 

48.0 

50-3 

52.3 

53-6 

0,8 

2.9 

9-3 

10.8 

'3-4 

25    0.77 

-1-    0.13 

-19.91 

-19.91 

I  24  40.99 

+  0.07 

29 

Ursje  Majoris  .     . 

S. 

59.2 

3-7 

8.< 

12.4 

16.8 

56     3.02 

+    1.32 

— iy.96 

10  55  49.38 

-  0.08 

30 

6 

Leonis  .... 
Polaris,  S.  P.   .      . 

S. 
3. 

25-2 

28 .0 

29.6 
36-5 

36.2 
13.0 

38.5 
44.0 

40.7 

47-2 
55-0 

48-9 
49-5 

51 -5 
3-5 

7  33.42 
13  35.40 

+    0.22 

-19-83 

-19-96 

"  \ ".'". 

-  0.19 

Virginia      .     .      . 

S. 

35-0 

37-7 

39-3 

43-5 

47-5 

49-6 

56.0 

57-5 

18  47.57 

-19-93 

-19.97 

13  18  27.39 

-  0.06 

33 

Capricorni .     .      . 

S. 

8.7 

11.4 

13-0 

lg.6 

21.6 

33-7 

30.3 

31-8 

34-4 

20  21.61 

-    0.33 

-19.99 

20  20    1.29 

34 

'^ 

Delphini     .      .      . 

S. 

23-0 

25.0 

27.1 

29.2 

31-3 

27  27.12 

+  o.c8 

-20.04 

-19-99 

2027     7. II 

+  0.10 

Nov.  I 

35 

XS,  14.      .     ■      . 

s. 

6.0 

8.9 

10.6 

17-4 

19.6 

21.9 

28. 3 

30.5 

33-2 

43  19.66 

-  0.43 

-20.00 

20  42  59.23 

- 1.48 

36 

XX,  19.     .     .      . 

s. 

28.5 

30- 8 

33-2 

35-5 

37-7 

49  33. i4 

-  0.46 

20  49  12.68 

-  1.83 

37 

jt 

Capricorni.      .     . 

s. 

22.7 

25  .'5 

27.2 

33-7 

35.8 

33.1 

44-6 

46.3 

49.0 

I  35.33 

-  0.37 

21     I  15.51 

- 1.89 

3S 

^ 

Capri  t;orni .     .      . 

s. 

29.8 

32.6 

34-2 

40.7 

43.0 

45-0 

51.7 

53.2 

55-9 

8  42.90 

-  0.36 

-  1.92 

39 

B.  A.  C.  7430  .     . 

s. 

27.6 

31-7 

35.9 

39-9 

44-0 

17  35-82 

-1-  1.20 

-20.00 

21  17  17.02 

-  0-74 

40 

Anonymous 

s. 

54-a 

56.9 

58.5 

4-7 

6.8 

9.0 

15.3 

i6.g 

19-5 

25    6.87 

-  0.26 

-20.00 

21  24  46.61 

-  1. 91 

s. 

4.0 

6.8 

8-5 

15 -q 

17-0 

19.2 

25.8 

27.4 

30.2 

30  17.10 

-  0.3s 

21  29  56.73 

42 

Capricorni.     .      . 

s. 

39-3 

42.3 

44.2 

50.8 

53-( 

55.0 

1-7 

3-2 

6.0 

35  52.94 

-  0.34 

21  35  33.60 

-  1.94 

43 

7? 

B.  A.  C.  7602  .      . 
Draconis,  (R.) .      , 

s. 
s. 

6.1 

9.4 

II-3 

19.2 

24.4 

32.0 

34-0 

37.4 

43  21.73 

+  0.52 

—  20.00 

21  43     2.25 

-  1.45 

45 

Weisse  1361     .     . 

s. 

13.0 

15-7 

17-2 

23.4 

25.6 

27.6 

33-9 

35.4 

38.0 

0  25.63 

-    0.22 

-20.00 

22    0    5.31 

-  2.06 

46 

Groom.  1620,  S.P.. 

s. 

58,0 

32.8 

10.3 

47.8 

25-4 

II  10.86 

-    7.20 

10  10  43-66 

Anonymous    .     . 

s. 

59-3 

3-3 

9-5 

11.7 

.3.6 

19.9 

21.4 

23-9 

17  11.60 

-    0.17 

22  16  51.43 

.|S 

Groombriclge  3820 

s. 

55-3 

43.4 

14-5 

23  22.06 

22  23  10.06 

-   1.44 

49 

? 

Pegasi.      .      .      . 

s. 

22.6 

24-7 

26.8 

28.8 

30-9 

35  26.76 

+  o!o6 

-2^.06 

32  35     6.82 

50 

7 

Aqu:ilii        .      .      . 

I. 

56.0 

58  .'a 

0-3 

6.5 

3.5 

10.7 

17.0 

rS.'s 

21.0 

42     3.59 

-    0.22 

-2O.0O 

22   41    48.37 

-   2.27 

I.  Wire  A  used. 

2.  Bisections  at  wires  II-V. 

20,  23,  39,  44,  49.  Bisections  at  sets  B  and  D. 

4(i,  4S,  Bisections  at  set  C. 

Hosted  by 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

.Sd 

pi 

Circle 
Division. 

Apparent 

■i 

Apparent 

"n-a 

Zenith  Dis- 

North Polar 

II 

z 

V. 

VI. 

VII, 

VIII. 

Rev. 

■■ 

-. 

3. 

"■ 

5- 

|o 

tance,  South. 

1 

1 

Distance. 

7 

299  50 

'■    6.5 

2-5 

0.6 

27.0 

33 

360 

354 

59-2 

60    2  46.1 

4-    I 

44,7 

Ill  10  53,0 

+  3-5 

339  25 

5-7 

4.2 

26.5 

36 

430 

478 

59-3 

0  30    9.0 

+ 

0-5 

51  36  30.7 

+  21.8 

3 

399  40 

9  23.8 

19,7 

14.4 

34 

9S0 

9S0 

59.2 

60  15  33.5 

+   I 

43-2 

rir  23  36.9 

5 

307    0 

3,4 

29.4 

26,5 

33.6 

36 

180 

59-3 

53  S6     0.3 

+   1 

18.3 

104    3  39.6 

+  6,8 

6 

312  38 

II  I 

7-5 

■  5-5 

J  - 

35 

890 

Sgo 

59.2 

47  13    4.2 

+    t 

4.1 

98  2S  29.5 

+    23 

7 

311  24 

5-5 

0.7 

29.5 

26!o 

3S 

358 

190 

59-2 

48  32  34-1 

7.0 

99  40    3.3 

+  8. 9 

359  24 

2.7 

28.0 

31.9 

34 

253 

26S 

59-2 

0  31  31.4 

+ 

51  37  53.1 

+  22-7 

g 

0.7 

27.4 

25.4 

32 

956 

952 

59.2 

49  47     9-0 

100  54  40.2 

3:0    2 

9.1 

6.2 

3.6 

0.7 

36 

463 

470 

59.3 

49  54  ri-6 

+    I 

10.4 

loi     I  43.2 

+   9-4 

II 

312   22 

6.0 

2.1 

0.4 

27.0 

34 

470 

466 

59-2 

47  33  37-4 

+   I 

4.8 

98  41     3.4 

+  10.5 

312    38 

3-5 

2.7 

23.4 

34 

316 

59.2 

47  17  35-2 

+   I 

4.3 

98  25     0.7 

+  0.9 

13 

312  44 

9  29.2 

25-9 

24.6 

35 

546 

536 

59-3 

47  II  47-& 

+   I 

313  12 

4.2 

0.7 

29.2 

253 

31 

676 

668 

59-3 

46  42  52.9 

+   I 

3-0 

97  50  17. I 

+  11. 1 

15 

307  30 

9  29.3 

24.4 

37 

998 

006 

59.2 

52  26  24.3 

934 

+   I 

17,! 

103  34    2.6 

+  9.5 

i6 

290  46 

3.0 

28.7 

25.8 

33-5 

32 

313 

200 

59-2 

69    8  58.9 

4.   3 

35-0 

I30  17  55.1 

+   1-3 

17 

335  34 

3-3 

0.4 

38.9 

35 

656 

656 

39-2 

24  21  53.1 

+ 

26.9 

75  28  41.2 

i8 

314  18 

13. B 

9.6 

8.0 

30 

580 

566 

59-2 

45  36  44-9 

+    1 

0.7 

q6  44    6.8 

+  13.3 

19 

310  44 

23.4 

25-5 

33.3 

31 

958 

953 

59-3 

49  10  54.7 

+■   I 

100  iS  34.7 

141   54 

4.0 

2S.a 

26.0 

33 

420 

430 

59-2 

2l3      I     4.3 

+ 

46^5 

13    4  30-5 

+  0^6 

21 

327  12 

9  29.7 

25.5 

32.7 

20-2 

34 

240 

23S 

59.2 

32  43  27-1 

934 

+ 

38.3 

83  50  26,6 

+   1.7 

190  23 

2.7 

29.2 

27.0 

43 

514 

59.2 

169  29  52.3 

61  3640.1 

+  3-7 

23 

70  30 

9  27.8 

24.4 

33 

722 

59-2 

289  25  48.6 

340   29   32.0 

+  3-6 

24 

302   32 

9  23. 3 

31^6 

538 

■  ■ 

522 

59-2 

57  33  19.0 

940 

+   1 

33.8 

108   41    14.0 

+  3-3 

25 

328   14 

6.2 

3-1 

I.O 

26.4 

30 

824 

824 

59-2 

31  40  41-9 

940 

+ 

36.9 

82   47    40,0 

+  0.2 

26 

49  38 

6.2 

4.0 

3-5 

27.0 

31 

goo 

500 

496 

59-2 

310  16  53.3 

-    1 

10.4 

I    22      4.1 

~  0.6 

27 

312  13 

5-0 

0,7 

39.0 

25-4 

32 

oSo 

59-2 

47  42  59-4 

-!-   1 

5.6 

98    50   26,3 

+  2.9 

2S 

335  44 

S-5 

0-5 

0.5 

23.2 

35 

240 

33S 

59.2 

24  II  47.9 

940 

+ 

75  l3  35-9 

+  2.3 

29 

23  28 

Q-3 

7-4 

2.7 

3S.5 

35 

430 

58,2 

336  37  52.4 

905 

25.7 

27  33  47.9 

-  3-7 

30 

342  16 

17.3 

14-5 

8-9 

5.6 

35 

237 

371 

53.2 

17  39  53.7 

+ 

18.8 

63  46  38.7 

-  0-5 

3, 

53  24 

II. 3 

lO-O 

6.0 

3-3 

38 

S48 

853 

336 

53.3 

307  32  49-3 

839 

-  I 

15.6 

358  37  55-4 

-   O.T 

32 

310  34 

13. 1 

5-9 

3-3 

36 

o3o 

062 

58.2 

49  22     7-5 

+   I 

7.8 

100  39  36.5 

+  1.3 

33 

302  26 

8.5 

34 

971 

Q67 

58.2 

57  29  51.8 

3I-S 

108  37  44.5 

+  1.8 

34 

331   54 

'9-S 

7.4 

5.4 

29^8 

30 

S33 

781 

58.3 

38    044.4 

857 

+ 

311 

79     7  36.7 

+  0.9 

35 

295  36 

15-0 

II. 2 

8.2 

4,4 

30 

772 

822 

58.2 

64  13  48.3 

+    2 

1,0 

115  27  10.5 

+  0,7 

36 

394  18 

6.0 

3.0 

27.3 

37 

764 

768 

58. 3 

65  38  26.9 

+    2 

ii6  46  56.5 

+  0.6 

37 

299   33 

9-5 

6.2 

3-4 

0.6 

3fi 

716 

710 

58.2 

60  34  14,3 

S63 

+    T 

43.4 

III  42  18.9 

+  2.9 

38 

299    52 

10.7 

6,5 

5.0 

3C 

963 

971 

5S.3 

60    3  46.9 

41.3 

ni  10  49.4 

+  3-4 

39 

21    14 

13.0 

11.5 

9.0 

3.5 

30 

87a 

90S 

S3. 2 

333  40  49-6 

- 

33.9 

29  46  47.9 

+24.9 

40 

307    0 

»3.5 

II. 0 

8.5 

4.9- 

35 

390 

398 

58.2 

52  55  58.6 

373 

+    I 

17,5 

104    3  37-3 

+  6.7 

41 

301      2 

13.4 

8.6 

6-5 

3.4 

36 

50S 

470 

58.2 

58  54  13-9 

+    I 

37.0 

+  4-9 

42 

301  33 

10.5 

6.0 

3-3 

39 

■260 

53.3 

S3  18  53.6 

+   r 

34-9 

109  26  49.7 

+  5-3 

43 

359  24 

8.6 

6.3 

0-4 

33 

^^ 

704 

53.2 

0  31  30.2 

+ 

0.5 

51  37  51-9 

+22.7 

44 

145  44 

12.4 

8.0 

7-9 

4-5 

35 

232 

380 

380 

53.3 

214  II  56.6 

+ 

39.9 

16  53  44.7 

45 

31Q     2 

15-4 

II. 6 

9-3 

6.0 

36 

238 

203 

53.3 

49  54  12.4 

+  I 

9,8 

lol     I  43.4 

+  9-3 

46 

56    6 

ig.9 

16.0 

II. 5 

29 

938 

933 

glo 

58.2 

303  43  41.9 

27.6 

354  53  35-5 

+34.8 

47 

313  12 

S.3 

7.0 

3.0 

31 

267 

347 

53.2 

46  42  53.3 

886 

2,5 

97  50  17.0 

48 

46  28 

23.3 

23.6 

3" 

355 

348 

360 

58.3 

313  36  30.5 

4  31  49.3 

+35-3 

40 

331  12 

14.7 

8.6 

3,8 

31 

435 

473 

58.2 

23  42  58.6 

+ 

32-3 

79  49  53,1 

+  o.t 

50 

309  50 

9.1 

5.7 

3.5 

0,0 

36 

3-10 

342 

58.3 

50     6     8.3 

+   1 

to.  5 

loi  13  40.0 

+  10,9 

No, 

B.o™. 

Ther. 

Ex, 
Tliev. 

No. 

Parallax. 

Semi-diam. 

D 

Illu 

cfcclivc 

Snm, 

9 

;-. 

41.5 

15 

40.2 
38.5 

24 

28 

29.9^6 

43.0 

37.0 
37.2 

For  s,n„!ti 

ary  of  t!i^  ckments  of 

rad^ct 

on  see  1 

",?-;  3. 

37 

30. 07 

49.0 

Ho 

sted 

byVj 

0 

oqI 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

-=S 

DATE, 

1 

OBJECT. 

e 

Apparent 

Right 
Ascension. 

|-s 

e 

'/:, 

0 

I. 

II. 

in. 

IV, 

V. 

VI, 

VII 

vm 

IX 

Mean 

Inst. 

Clock 
apparent 

Clock 
adopted. 

1S72. 

m        s 

g 

g 

s. 

h.  m.      s 

g 

Nov.    I 

a     Piscis  Ausu:ilis    . 

S. 

43.3 

46.3 

48. 0 

55.3 

S7-5 

59. 7 

7-0 

50  57.50 

-  0.52 

-19.95 

32  50  36.98 

a    Pegasi  .... 

s. 

32.6 

35-2 

36. 8 

43.2 

45.3 

47.3 

53.7 

55.2 

57.8 

58  45.23 

+  0.13 

-20.03 

-20.00 

22  38  35.36 

+  0.06 

3 

3 

12  Canum  Venat. 

F. 

19.6 

22.0 

34.8 

27.2 

32.6 

34-6 

37-3 

50  22.03 

+  0.57 

-20.18 

-20.03 

12  50    3.62 

+  0.15 

Polaris,  S.  P.    .     . 
a    Vitginis      .     .     . 

37.0 
47.8 

48.0 
55.0 

13  37-40 
i3  47.77 

-33.36 

5 

T. 

35  .'2 

38 .0 

39.5 

45-7 

solo 

57  .'6 

o.'i 

-20.00 

-20.03 

13  18  27.46 

-  o.oi 

;    Virginis      .     .     . 

F. 

31-3 

33.2 

35.0 

39.3 

43.3 

28  31.09 

-20,28 

-20.03 

13  28  10.94 

+  0.25 

7 

ti     Urs^Majoris.      . 

F. 

33-7 

35.9 

43.2 

45.2 

48.8 

51.8 

55.0 

1-5 

3-9 

42  48. 67 

+  0.88 

-20.03 

13  42  29.52 

8 

1/     Boolis  .... 

F. 

42.6 

«-3 

46.9 

53.4 

55.6 

57.7 

4,4 

5.9 

8-7 

48  55.61 

+  0.18 

-20.17 

-20.03 

13  48  35-76 

+  0.09 

9 

a    Boolis  .... 

F. 

56.5 

59.2 

0.9 

7.3 

9-7 

II. 8 

18. 1 

19.8 

22.5 

10    9-53 

+  0.19 

-20,21 

-20.03 

14     9  49.69 

+  0.18 

4 

10 

Sun  I,  S.     .      .     . 

F. 

39.5 

42.1 

44.0 

50.4 

53.4 

54.6 

1,0 

2-5 

5.0 

39  52-39 

-  0.37 

-20.03 

(4  39  31.99 

Sun  II,  N.  .     .     . 

F. 

54"  3 

57-0 

58.6 

4.9 

6.1 

9.0 

15,8 

17-3 

19.7 

42     7,05 

-  0.37 

-20.03 

.4  41  46.65 

Moon  I.      .      .      . 

F, 

23.8 

26.7 

28.5 

35.5 

37-8 

40.0 

47.0 

49,0 

33.0 

54  37-81 

-  0.5- 

-20.03 

17  54  17-21 

+74.84 

13 

j^   SagifLirii    .      .     . 

F. 

42.6 

45.4 

47.3 

54.; 

56.5 

59.0 

6.0 

7.' 

10.9 

57  56,66 

-  0.66 

-19.9, 

-20.03 

17  57  35-97 

-  0.08 

IS 

V     Se.pcntis    .      .     . 
a     LyRE      .... 

F. 
F. 

49-9 

52.5 

54-0 

55.9 

53.5 

4.2 

10.4 
6.4 

8.3 

14- S 
11,5 

15     2.18 

32  55. S5 

-  0.16 
+  0.56 

-20.03 
-20.03 

18  14  41.99 
18  32  36. 3S 

+  0.14 

+    O.IO 

16 

18 

Vi  eisse  1361    .      . 
Schjellerup  9030  . 
Anonymous    ,     . 

F. 
F. 
F. 

"';'' 

23,6 

25.5 
15.8 

27-S 
17.9 

29.6 
55^6 

23.5 
57.0 

26,0 
59-5 

0  25.32 
2  13.66 
847.21 

-  0.2S 

-  0.2; 

-20.03 
-20.03 
-20.03 

22  0      5.21 

23  I    53.36 
22      8   26.94 

=  Si 

19 

Anonymous    .     . 

F, 

30.9 

32.2 

34.8 

13  22.48 

-  0.24 

-20.03 

22    13      3.21 

-  2!o6 

20 

Anonymous    .      . 

F. 

59.0 

!■: 

3.3 

9.3 

ir.5 

'3-5 

19.6 

23.7 

17  11.42 

-  0.23 

-20.03 

23    16   51.16 

-  Z.07 

T'   Aquarii.      .     .      . 

F. 

58.8 

3.0 

9.2 

13.4 

19,8 

21.; 

24.0 

43  11-36 

-  0.33 

~2O.03 

22  42    51.00 

-  2.27 

0    Piscis  Austialis    . 

F. 

43.2 

il'-l 

47.9 

55 -o 

57.; 

59-6 

II. 5 

50  57.39 

-  0.61 

-19.79 

-20.03 

22   50  36.75 

23 

0.  Arg-.  S.  22712  . 

Fi 

3.3 

6.0 

7-7 

14.4 

16.6 

18.8 

35-5 

29.8 

9   16.57 

-  0.48 

-20.03 

23     8  56.06 

-  3.50 

24 

9    Piscium      .     .      . 

F. 

51.6 

54.0 

55.6 

r.6 

3-7 

5-7 

II. 9 

13.3 

15.9 

21     3.70 

-   O.II 

-20.03 

23    20  43-56 

-  2.31 

25 

16  Piscium      .      .      . 

F. 

l-S 

4.0 

5-6 

II.7 

13-9 

15-9 

22.0 

23-4 

26,0 

30  13.78 

-  o.ro 

-20.03 

23   29    53.65 

"  2.35 

1      Piscium      .     .      . 

F. 

32.0 

34-7 

36.0 

42.4 

44.4 

45.3 

32.7 

56.7 

33  44- 38 

-  0.04 

-19.89 

-20.03 

23  33  24.31 

-  0.14 

;i     Piscium       .      .      . 

F- 

41.0 

13.6 

51.3 

53-3 

55.4 

1.5 

3.0 

5.5 

35  53-31 

-20.03 

23  35  33.28 

-  2.37 

21   Pischim       .      .      . 

F. 

4.4 

7.0 

8.6 

14-7 

16,7 

18.7 

24-7 

26.3 

28.9 

43  16.67 

-30.03 

23  42  56-53 

29 

0    Piscium      .     .      . 

F, 

54-5 

57.0 

53.5 

4-7 

6,8 

3,8 

15.0 

16.4 

19.0 

53    6-74 

-  0.03 

-19,90 

-20.03 

23  52  46.68 

-  0.12 

30 

33   Piscium     .     .      . 

F. 

57.2 

59-9 

7.6 

9.6 

11,7 

17-9 

19.2 

23,0 

59    9- 60 

-  0.21 

-20.03 

23  58  49.36 

-  3.52 

31 

y     Pegasi  .... 

F. 

48.5 

51.0 

S2.( 

59-1 

3.2 

9.6 

13.7 

-19.91 

-20.03 

0    641.15 

32 

44  Piscium      .      .      . 

F. 

o.B 

3-5 

4.9 

13-0 

15,0 

21,3 

22.7 

25.4 

19  13-07 

-20.03 

0  18  52-94 

-  2.56 

33 

51  Piscium      .      ,      . 

K. 

57-9 

0.4 

i3.4 

22.5 

26  io.i6 

-20.03 

0  35  50.11 

-  2.57 

3^ 

Polaris  .... 

F, 

39-0 

5.0 

31.0 

ll'.o 

22,0 

12  30.60 

+  33-88 

1   11  44.45 

-    2.J9 

35 

e>    Cell 

F. 

48.0 

50.8 

52.3 

58.5 

0,6 

2.5 

8,6 

10,2 

12,7 

18    0.47 

-  0.24 

-19.91 

-20.03 

I  17  40.20 

-    O.IO 

3& 

7     PiFdura       .      .      . 

F. 

56.8 

58.9 

3-0 

5.2 

25     0.98 

-1-   O.IO 

-20. o3 

-20.03 

I  24  41-05 

37 

Nepuinc     .     .      . 

F. 

9.6 

12.2 

13.9 

22.3 

24.0 

30.2 

31  .'a 

34.'6 

32  22.08 

0.00 

-20.03 

I  33     2.05 

6 

33 

a    Bootis  .... 

E. 

;i"K5 

59.3 

D.g 

7-4 

9.6 

II. 7 

18.3 

19.9 

22.6 

10    9.53 

+  0.17 

-20.21 

-20.  IQ 

14     9  49.56 

+    0.02 

7 

39 

Sun  I,  N.    .     .      . 

E. 

38.0 

40.6 

42.2 

l3.7 

50.8 

53.0 

59-2 

0.9 

3.7 

49  50-79 

-    0.23 

-20.19 

14  49  30.32 

40 

Sun  11,  S.   .     .      . 

E. 

53-0 

56.0 

57-7 

4.0 

6.1 

3-3 

14.9 

16.4 

19.0 

52    6.16 

-    0.2ii 

-20.19 

14  51  45.69 

41 

Mercury  I,  C,  .      . 

E, 

6.2 

8.4 

10.6 

12.7 

52     8.38 

-    0.36 

-20.19 

15  51  47. S3 

+    0.18 

42 

rl     Ophiuchi     .      .      . 

E. 

46.6 

49.0 

50- 7 

56.8 

58.9 

7.0 

8. '6 

8     S.84 

-20.19 

16    7  38.54 

-   0.15 

43 

T     Herculis      .      .      . 

E. 

54-6 

SB. 5 

0.6 

9.5 

15-5 

24.5 

26,6 

30.4 

16  12.51 

+    0.41 

-20.19 

16  15  52.73 

44 

a     Scorpli.      .      .      . 

E. 

41.0 

43.9 

45.5 

52.0 

57-0 

3.8 

5.8 

8.5 

31    54.69 

-   0.42 

-20,  o3 

-20.19 

16    21    34.08 

-    0.12 

45 

,    Herculis     .      .      . 

E. 

34-0 

37.0 

39.2 

47.2 

49  .'S 

52.5 

0.3 

2.3 

5-5 

38    49-76 

+  0-47 

16    38   30.04 

-    0.03 

46 

Venus  I,  N.     .     . 

E. 

II. 7 

14.5 

16.3 

23,0 

25T 

27.5 

34.4 

35.8 

38.8 

56    23.33 

-  0.39 

-20.19 

16    56      4.65 

47 

Venus,  S.    .      .      . 

E. 

4S 

a<-    llorculis      .      .      . 

E, 

56.3 

59-0 

0,6 

"5  .'a 

9,0 

11,0 

17-5 

19.0 

2'i.'6|     9     8.98 

+    0,!I 

—'  —' 

17     8  43.91 

~    "-"^ 

21, 

Telescope  micromeier  reading  increased  one  revolution  in  reduction 

»3- 

Bisections  at  wires  R,  and  D,. 

28. 

Telescope  micrometer  reading  decreased  one  revolution  in  reduction 

30. 

Wire  A  used. 

47. 

Bisections  at  wires  V  and  VI. 
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MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 

'i  0 

E 

i    \ 

\  g 

Circle 

p,-g 

Apparent 

is; 

I          1      Apparent 

"S.2 

1 

Division. 

Zenith  Dis- 
tance, South 

North  Polar 
Distance. 

11 

V. 

VI. 

vir. 

VIII. 

Rev. 

r. 

- 

3- 

4- 

5- 

7 

290  ,|6 

16.3 

13-1 

..:; 

7.6 

31 

350 

478 

58.2 

69     3  59-5 

894 

+  2 

23.8 

120  17  54.5 

4-  D.5 

^ 

335  34 

14.8 

12.6 

10.5 

4.6 

34 

84^ 

S60 

58.2 

24  21  51.6 

+ 

26.8 

75  28  39.6 

3 

0      2 

2.6 

i.i 

28.0 

23. 2 

33 

252 

260 

58. 1 

359  53  16.7 

904 

„ 

O.I 

50  59  37.8 

4-  i.g 

52   23 

29.2 

24.0 

31 

726 

718 

740 

740 

740 

58.1 

307  32  51.8 

16.2 

358  37  56.8 

+  0.6 

5 

310  34 

3-5 

29.2 

28.9 

35-2 

30 

5S0 

572 

5S.1 

49  22    6.5 

8g6 

-1-  I 

100  2g  35-9 

+  0.4 

6 

7 

321     6 

4^6 

27.0 
2.7 

26.0 

2-3 

22.6 
25.6 

33 
39 

56^ 

948 

938 

58.1 

58,1 

38  49  23.5 
348  56  54-2 

892 

+ 

47.1 

n.4 

89  56  31. 8 
40    3    4.0 

+  1.6 
+  2.r 

S 

340    4 

3'4 

0.0 

0   2 

23.6 

32 

276 

284 

58.1 

19  5'     0-7 

S84 

-¥ 

21.1 

70  57  43-0 

4-   1.5 

9 

340  54 

4.1 

29-7 

29.6 

24.1 

37 

93" 

936 

58.1 

19    2  27.7 

S76 

+ 

20.2 

70    g    9.! 

+    1.5 

lO 

305  to 

7-3 

5-3 

2.8 

0   2 

38 

510 

526 

58.1 

54  46  41-4 

^.   I 

22.4 

105  51  25.0 

" 

305  42 

6.8 

3-S 

2.5 

29.8 

37 

376 

38^ 

58.1 

54  14  22.2 

864 

+   I 

105  22    4.2 

'3 

2150  3S 

t.5 

26.7 

25-3 

24-3 

30 

780 

776 

53.1 

69  16  34.9 

+  2 

32.8 

120  25  23.9 

4-  0.3 

U 

318     8 

12.5 

9-5 

3-0 

5.0 

37 

850 

S60 

58.1 

41  48  34-5 

86^ 

-H 

52.1 

93  55  47-8 

+  2.7 

15 

359  42 

5-7 

3.6 

1-7 

28.1 

34 

050 

040 

58.1 

0  13  31. I 

B60 

4- 

0.2 

61  19  52.5 

4-  1.8 

i6 

310    2 

13-6 

9.8 

7-5 

35 

270 

262 

58.3 

49  54  ri.3 

+  I 

10,9 

17 

310  48 

6.4 

29.8 

36 

860 

58.3 

49    8  12.8 

940 

+  I 

9.0 

100  15  43.0 

+  9-4 

312  22 

1-7 

29.0 

25.3 

34 

542 

554 

58.3 

47  33  36.6 

+  I 

5.3 

98  41     3.1 

+  10.2 

19 

312  44 

13-0 

8.5 

6.8 

2.6 

34 

666 

680 

58.3 

47  II  45-8 

-h  I 

4.5 

98  19  II. 5 

4-10.6 

2o 

313  13 

9.2 

4.7 

3-0 

2S.1 

31 

422 

444 

58.3 

46  42  52.3 

+   I 

3-4 

97  50  16.9 

-t-io.g 

30648 

9-3 

5.3 

3-6 

29-3 

35 

6o3 

620 

58.3 

53     3  12.4 

+   I 

iq.8 

104  15  53.4 

4-  9-8 

2go  46 

6.3 

Z-3 

29- S 

25. S 

050 

050 

58.3 

69     8  5S.7 

+  2 

36.2 

120  17  56.1 

+  1.7 

23 

6.9 

2-5 

0.9 

27.4 

32 

950 

950 

5S.3 

61  49  13.7 

51.6 

112  57  26.5 

24 

321  28 

14-5 

10.0 

9-4 

3.6 

33 

190 

|S6 

58.3 

38  27  24.8 

95" 

+ 

47-7 

89  34  33-7 

+  15-5 

25 

322  26 

5-5 

0.6 

28.5 

23.3 

32 

512 

524 

58. 3 

37  29    4.7 

+ 

46.0 

88  36  11. g 

+  16.0 

z6 

325  53 

5-7 

1-7 

24.6 

31 

076 

58.3 

33  56  43-7 

+ 

40.4 

85     3  45.3 

+  0.3 

27 

322    8 

7.0 

5-S- 

0.6 

36 

58.3 

37  48    4-7 

46.6 

88  55  12.5 

-H6.0 

28 

321  24 

7.4 

5-5 

0-5 

3t 

3  to 

342 

58.3 

33  30  38.2 

+ 

47.3 

89  37  47-2 

-M6.0 

29 

337  12 

7-5 

3-5 

0.7 

26.7 

33 

740 

58.3 

32  43  26.2 

+ 

38.6 

83  50  26.0 

+  ^-^ 

30 

314  36 

7.6 

3-8 

2.5 

28.9 

37 

370 

324 

58.3 

45  17  45-4 

+   1 

0.7       96  25     7.3 

-i-14.6 

3' 

335  30 

7.1 

4.2 

3.4 

25.9 

30 

360 

284 

58.3 

24  24  33-5 

27-3       75  31  22.0 

-1-  1.0 

322  l6 

6.6 

0.6 

27.2 

090 

53.3 

37  38  45-0 

+ 

46,4        88  45   52.6 

+  16.9 

33 

327  18 

8.g 

5-1 

3-5 

28.5 

35 

130 

58.3 

32  37  49.2 

960 

4- 

33.6        83  44  49.0 

+  18.0 

34 

49  38 

8.5 

8.0 

1.4 

31 

145 

150 

150 

150 

isfi 

58.3 

310  16  51.6 

970 

-    ' 

ri.2           I   22     1.6 

-  2.6 

35 

312    12 

4.0 

0.0 

28.0 

24.8 

32 

IG2 

160 

58.3 

47  42  58.9 

4-    I 

6.4       g8  50  26.5 

+  2.8 

38 

335  44 

28.7 

28.2 

35 

345 

340 

58.3 

24  11  46.5 

4- 

27.2       75  18  34.9 

+   1-5 

37 

32S  52 

9.0 

5.1 

4-1 

29.'o 

35 

968 

968 

58.3 

31     4    2.5 

974 

+ 

36.5       82  ir     0.2 

38 

340  54 

1-3 

29.7 

28.7 

30.6 

38 

210 

2QO 

56.6 

ig    2  28.5 

810 

4- 

19.8 

70    9    9-5 

+  i.i 

3') 

304  46 

I3-I 

8.4 

7.8 

2.8 

28 

135 

i6s 

56,6 

55     8    4.9 

+    t 

21.7 

304  14 

9.6 

7.0 

7-5 

29 

740 

56.6 

55  40  27.1 

795 

+   I 

23.3 

to6  48  II. 6 

299     4 

7.3 

6.2 

4.5 

37 

300 

56.6 

60  53  21.8 

4-   I 

41.4 

112    0  24.4 

317  42 

6.8 

5.0 

4-5 

28.6 

38 

620 

640 

56.6 

42   14  41. I 

+ 

Si-4 

93  2t  53.7 

+  5.6 

43 

7  40 

II. 3 

11.3 

9-5 

2.1 

38 

2S0 

260 

56.6 

352   1640.7 

- 

7-7 

43  22  54.2 

+  3-3 

44 

294  56 

18.0 

16.7 

13- S 

T0.6 

37 

370 

310 

55.6 

65      032-1 

+    2 

0.7 

ii5     3  54.0 

4-  5-0 

8.5 

9.0 

5-8 

34 

410 

450 

56.6 

359  43  33.9 

762 

0.3 

50  49  59.3 

+  3-7 

46 

297  14 

5.8 

4.0 

4.0 

37 

160 

56.6 

4-    I 

49.0 

113  50  28.3 

47 

297  14 

5-8 

4.0 

4.0 

37.8 

150 

130 

56.6 

62  42  32'5 

+   I 

49.0 

113  50  42-7 

48 

335  3& 

14-5 

14.4 

12.7 

4.3 

39 

115 

065 

56.6 

24  20  56.0 

+ 

25.6 

75  27  42-8 

+  2.4 

No. 

Barom. 

Thcr. 

Ex. 
Thcr. 

Nc 

.    Parallax. 

Semi-diam. 

Defective 
Illumination. 

Sum. 

in. 

43-8 

™ 

-         7-3 

-  16  10.4 

_ 

6  17.7 

3 

30.280 

48-5 

0.3 

-         7-3 

+   16  10.4 

6     3 

30.276 

52 

4-5 

37 

15 

30.256 

54 

3 

4.3 

39 

—         7-3 

+  16  11. 9 

+ 

6    4 

5 

'7 

30.300 

47 

5 

2.5 

Farsumma 

ry  of  the  elements  of  reduction  see  f 

^^3. 

40 

7-4 

-   16  Jl.g 

6  19 

3 

37 

30. 304 

44 

6.5 

41 

~          5-9 

5 

38 

29.725 
2g.700 

S3 
54 

5 

3.5 
5-5 

46 

47 

-  5-6 

-  5.6 

+           7.2 

+ 

6 

45 

29.685 

81  0 

59.0 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

p  i 

Apparent 

DATE. 

1 

OBJECT. 

Right 

B 

V. 

I. 

II. 

III. 

IV, 

V. 

VI. 

VII. 

VIII 

IX. 

Mean 

Inst. 

Clock 

Clock 

Ascension. 

s  g 

Z 

0 

wire. 

ippar'nt. 

30 

1872, 

m.      s. 

g 

g 

s. 

h.  m.     s. 

s. 

Nov.    7 

n    Ophiuclii    .      .      , 

E. 

7-4 

1-7 

17.9 

23.4 

30.0 

32.6 

39  20.00 

+  o.oS 

-20.14 

17  23  59.90 

f     Cygni    .... 

E. 

45.6 

48.1 

50.4 

52,7 

55.0 

7  50.36 

+  0.32 

-20.17 

—20.18 

21     7  30.70 

+  0.20 

Moon,  S.      .      .      . 

E. 

4 

34  Viilpeculas.      .      . 

E. 

38-6 

40-'; 

43 .0 

47  .'s 

49-2 

52.0 

15  38.58 

+  0.33 

21  15  13.63 

-  1.32 

5 

33  Capriconii.     ,      . 

E. 

16.2 

18.4 

20.7 

25.0 

26.7 

29.4 

17  16.24 

-  0.34 

-20.18 

21  16  55.72 

-  I. S3 

6 

Anonymous     .      . 

E. 

54.4 

56,8 

58.5 

4.8 

7.0 

9.0 

15.3 

17.0 

19.5 

25     6.92 

-  0,24 

-20.18 

21  24  46.50 

-   1.83 

B.  A.  0.7524  .      ■ 

E. 

52.8 

55-5 

53.0 

0-7 

3-3 

32  58.06 

+  0.47 

21  33  33.35 

-   1.23 

«    Capricorni.     .      . 

E. 

40.0 

43.7 

44-3 

50.8 

52.9 

55.0 

1-5 

3.3 

6.'o 

35  52.94 

-  0.31 

21  35  32.45 

-   1.96 

9 

X    Capricorni.     .      . 

E. 

48.4 

51.0 

52-5 

58.7 

0.9 

3-0 

9-3 

10.8 

13-5 

40    0.90 

21  39  40.51 

_  l.8g 

10 

11    Capricorni .     .      . 

E. 

2S.6 

31-4 

33-0 

39-3 

41.4 

43.4 

49.8 

51.4 

54-0 

46  41.37 

-  0.24 

-20.20 

-20.I3 

21  46  20.95 

+  0.05 

11 

79  Draconis.(R.).      . 

E. 

24-4 

31. 1 

38.0 

52.0 

51  36.30 

-  0.61 

-20.18 

21  51  17.41 

+  0.60 

a     Aquarii.      .      .      . 

E. 

25-0 

26.5 

32-6 

34.8 

36  .'s 

42.9 

14-5 

47-0 
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~  0.07 

21  59  14.47 

+  0.07 

13 

Schjellerup  9030  . 

E. 

3.9 

5.4 

11.6 

13.7 

15-7 

23.7 

26.3 
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22     I  53.34 

_  l.g7 

E. 

35-0 

37-5 

39.2 

45.2 
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49.4 

55.5 
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-  0.17 
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15 
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E. 
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14.4 
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36.8 

39.4 

41.0 

47.0 

49.0 

51.0 

57.2 

58.9 
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-20.  iS 

32  17  23.77 

-    2.01 

17 

B.  A.  C.  7835  .     . 

E. 

20.6 

23.3 

24.9 

31.2 

33.3 

35-4 

41.6 

43.4 

46.0 

23  33-50 

-  0.23 
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iS 
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59.4 
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17-3 
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-20.26 
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+  O.II 
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E. 

14-3 
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l3.S 

27.0 
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35-2 
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20 
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E. 
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E. 

32.7 

35-4 
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43-2 
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Anonymous     .      . 

E. 

57-0 

59-0 

1.2 

3.4 

5.5 

33  ir  40.83 

-    2,34 

23 

E. 

34-S 

36.6 

38.6 

40.8 

42.8 
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33  55  18.37 

-    2.47 

24 
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E. 

57.5 

c-7 
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E. 
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2a 
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E. 
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17.2 
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27-5 

33^6 
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37.7 
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E. 
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41.0 

43-0 

49-2 

50.7 
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E. 
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ri.7 
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30 
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E. 

E. 

g.j 
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E. 
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33 

,1      PiSCil.lI.        .       .       . 

E. 
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31 
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E. 
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35 
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E. 

52.2 

54-9 

56:3 

14.3 

16.9 

33     4.57 

+  0.03 

-20.17 

1  32  44.43 

36 

Neptune  11      .     . 

E. 

0.7 

4-9 
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9.0 

33     4.86 

+  0.03 
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H 
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E. 

48  .'s 
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59-0 
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-20.17 
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33 
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F. 

23-0 

57-0 
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7-0 
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39 

«     Virginis       .      .      . 

F. 

35 '2 

37.9 

39-4 

15.8 

47.3 

49-9 

56:0 

57-6 
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3 

40 
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F. 

38. g 

41.4 

43-0 

49.4 

51.6 
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F. 

54-9 

57-2 

58.8 

5-2 

7.4 

9.4 

15.8 

'7-5 

20.3 

58     7.37 

-  0-33 

14  57  47 -o: 

Venus  I,  N.      .     . 

F. 

33.3 

37-0 

43-6 

45-' 

48.2 

54.6 

59-3 

I  45.86 

17     I  25.43 

+  0.44 

43 
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F. 

56.1 

58.8 

0.4 

6.7 

10,9 

17.2 
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21.5 
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17   a  48.86 

-  0.07 

44 
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F. 

29.6 

32.2 

34-0 

40.  S 

44.9 

51.6 

53-1 

55-8 

3  43.72 

-  0.31 

-20.00 

21     8  23,41 

-  1. 81 

45 

Anonymous     .      . 

F. 

II. 3 

14.5 

l5.4 

24-4 

27.0 

29.5 

37.3 

39-4 

42.4 

16  26.90 

+  0.57 

-20.00 

21  16    7.47 

-  I  07 

46 

Anonyrnous     . 

F. 

43-8 

46-3 

47-f 

54-1 

S6.i 

53.0 

4.5 

6.0 

8.6 

30   55.12 

-  0.32 

21  30  35.80 

-  1.39 

t     Capricorni.      .      . 

F. 

3-t 

6.6 

14.7 

:6.9 

19.0 

25.6 

27.2 

29.9 

30  16. 36 

21  29  56.57 

-   1.92 

48 

B,  A.  C.  7S24  .      . 

F. 

45.0 

47.0 

55.0 

i7.6 

0.3 

3.0 

13-4 

32  57-57 

+  0.5* 

21  32  33. IS 

4g 

F. 

23.0 

24.5 

30.7 

32.7 

34-8 

41.0 

42,5 

45.0 

38  32-71 

21  38  12.57 

- 1;34 

50 

/!'    Capricorni ,      .      . 

F. 

37.0 

3,.o 

«.. 

45.3 

46  41.10 

-  o.=i 

— 19.9S 

,-20.00 

21  46  20.89 

+  0.01 

3.  Bisections  at  wires  IV-VI- 

4.  Bisections  at  wires  V  and  VI. 

S.  Bisections  at  wires  IV  and  V. 

II.  Bisections  at  set  C. 

20.  Bisections  at  wires  Ci  and  VI. 

28.  Telescope  micrometer  reading  increased  one  revolution  in  reduction. 

41.  Telescope  micrometer  reading  decreased  one  revolution  in  rcduclion. 
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MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES, 

CORRECTIONS. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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SECONDS  OF  TRANSIT  OVER  WIRES. 
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Mercury  LC.      . 

E. 

55-9 

58.9 

ole 

7-4 

9.8 

18.6 

23-3 

23     9.66 

-  0,23 

-23.43 

17  27  46.00 

+    0.22 

36 

ji     Herculis     .     .      . 

E. 

36,0 

39.0 

40.7 

47-5 

49.  B 

53.2 

59-2 

3.8 

41  49.91 

+  0.40 

-23. 4T 

-23-43 
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37 
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E. 

40. ol 
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46.5 

56.3 
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2.9 
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19.2 
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-33.43 
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33 
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E. 

46.5 

20,0 

54.0 

29. ( 
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+11. 51 

-23.44 
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39 

Venus  I,  S.       .      . 

E. 

39.2 

43-7 
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52.7 

55.0 

3-4 

6.3 

as  52.72 

-  0.32 

-23.44 

IS    22    23!96 

+  0.38 

40 

Venus,  N.  .      .      . 

E. 

<i     Lyra!      .... 

E. 

43-2 

46  .'5 

48 -"5 

5&.'2 

sg.o 

1.6 

9-4 

14 .6 

32  58-93 

+  0.59 

-23.51 

-23.44 

18  32  36.0! 

+    0.0^ 

42 

&    Lyr^      .... 

E. 

29-5 

33.6 

34. & 

41.8 

44.2 
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54.0 

55.6 
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45  44-24 
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-23.50 

-23.45 
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E. 

39-3 

42.2 

44.0 

51.0 
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55-8 
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-23-59 

-23.49 
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+  0  II 

35  Capricorni.      .      . 

E. 

24.6 

26.9 

29,0 

20  24-58 

-  0.2; 

-23.49 

21    20     0.84 

-  1.69 

45 
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E. 

4-5 
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14-3 

16.3 

24.4 

26 .6 

25  14-32 

-23-56 

-23-49 

21    24    50.79 

+    O.IO 

46 
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E. 

12.4 

15-0 

16.6 

23.0 

25.1 

27.4 

33.* 

37.9 

+  o.ig 

-23-49 

21  33     i-50l 

-  1.70 

47 
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E. 

6.3 

9.0 

10.5 

14.8 

18.9 

23.0 

27.0 

23.5 

31-1 

38  18.79 

+  0.15 

-23-53 

-23.49 

21  37  55-45 

+  0.05 

48 
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E. 

11. 0 

13,7 

15.5 

21.7 

23-9 

26.0 

32-4 

34-0 

36.7 

40  23.88 

-  o.iS 

-23.49 

21  40    0.21 

-  1-73 

40 

«    Capricorni.      .     . 

E, 

31.8 

3-1.3 

36-0 

42.2 

44.4 

46.5 

52.7 

54.3 

57.0 

46  44.36 

-  0,14 

-23.50 

-23.50 

21  46  20.72 

+  0,03 

50 

-    Aquarii,(R.)    .     . 

E. 

33,5 

40.5 

42.6 

48. 0 

50.6 

59  33-42 

-  0.73 

-23-50 

21  59  14.19 

2,  20,  44.  Bisections  at  sets  B  and  D. 

27.  Biseclions  at  wires  B|  and  B-j. 

50.  Bisections  at  wires  Cs  and  D3, 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER, 
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!l 

V. 

VI. 

VII. 

VIII. 

R<:v. 
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18 
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3C 
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940 

59-6 
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19 
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5.2 

3.1 

28.2 

3f. 

764 
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59-S 

27  42  15.4 
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2.3 
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27-7 

23.1 

39 
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59-6 
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6.7 
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35 
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24.6 

18.2 

32 

9S6 

932 

59.6 
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25-4 

23.9 

18.6 

39 
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59.5 
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333  12 
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23.9 

18.6 

42 
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59.  f' 
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aO 
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26.0 

36 
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27 
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2.0 

0.8 
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21.2 

40 
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58.6 
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+  0.7 

Z8 
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9.0 

1.6 
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36 
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58.6 
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+  0.9 

29 

321     6 

28. 5 
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20.6 

53. 6 

38  49  24.6 

+    ^^; 

8g  56  34.0 

+  0.7 

340    4 

1.6 

23.0 

32 

430 

420 

53.6 

19  51     4.5 

70  57  47-3 

31 

340  54 

2.5 

28.5 

iq.3 

38 

360 

320 

58.6 

19    2  32.6 

70    9  14,5 

+   1-8 

32 

346  40 

28.5 

27.2 

17.5 

39 

260 

53.6 

11  16  45.1 

948 

62   23    18.2 

+    1.4 

33 

300  48 

10    0.0 

26.0 

24.0 

l3.2 

35 

030 

53.6 

59     7  33.7 

+  r  39-7 

no  15  39.fi 

34 

300  16 

14.9 

16.2 

3.7 

35 

500 

540 

58-6 

59  40    6.2 

no  43     9-3 

35 

295  20 

5.0 

2.5 

1-7 

24-5 

38 

730 
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53.6 
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115  45     8.1 

3& 

346  50 

2.7 

790 

58.6 

II     5  40.0 

62  12  12.9 

+•  5-0 

37 
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34 
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58.6 

347  23  31.7 
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4-   1-4 

33 

47  3S 

3.0 

4.0 
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36 

840 
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39 
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41 
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37 

510 
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56  46  57-5 
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43 
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14.5 
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31 
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44 
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29.5 
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45 

314  56 

13.3 
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37 

S20 
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S9-2 
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46 
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34 
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48 

304  22 

15.3 
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3.6 

37 

4S0 
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+    I  27.4 

106  42  20.5 
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49 

306  54 
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3.S 
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33 
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50 
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7-2 

1.5 

39 
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No. 
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No. 

Parallax. 
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Defective 
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Sum. 

ill. 

26.0 

16 

9 

5-0 

18 

-15  33 

~  14  47-9 

-  30  21. I 

!5 

4.3 

7 

+         19.3 

19 
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S 
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34 

-         7 

S 

+   16  14 

-  16  22,6 

26 

30.21 

34,0 

6.0 

35 
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27 
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39 

_      e 
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32 
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41.5 
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34 
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46 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

ll 

Apparent 

DATE. 

OBJECT. 

£ 

Right 

a 

1 

I. 

n. 

HI.  IV.!  V. 

VI. 

VII 

VIII 

IX. 

Mean 

Inst. 

Clock 

Clock 
adopted. 

Ascension. 

^1 

z 

0 

wire. 

appar'nl 

%'o 

No^;, 

32  LrsEMmmi-;  SP 

E 

10  S 

5-9 

0.7 

9  to. 84 

-  1-47 

■■ 

-23.50 

h.  m.      s, 
10    g  45. S7 

+     0-O2 

n    Aquiri. 

E 

26  0 

2*».0 

30.1 

32.2 

34-2 

10  30.10 

-  0.06 

-23-53 

-23-50 

22  30    6.54 

+    0.05 

.0  Aq«-.,u 

E 

56  a 

58.9 

3-2 

5-3 

i3     1.04 

-  0.14 

-23.50 

22  17  37.40 

-     I. 91 

n   Aqunrn 

E 

57  2 

qg  8 

I  6 

7.6 

9-7 

II. 7 

17.9 

19.4 

21  .'g 

19    9,63 

+  0.17 

-23.63 

-23.51 

22  iS  46.29 

+    0.14 

9    Dncoms  S  P 

F 

56  5 

47-9 

38.9 

30.6 

21.4 

24  39.06 

-  2. So 

-23-51 

10  24  12.75 

-    0.18 
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E 

5  5 
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22  0 

30- 3 
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-23-51 
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+    0.08 
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E 
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39-7 

42.3 

35  29-82 
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E 

4  5 
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E 

38.7 
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E 
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41.9 

44.0 

46.0 

52.2 

53 -'s 
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12  43-91 

-23-52 

23  12  20.30 

-  2.16 
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E 
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57  3 
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E 
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E 
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i  S 
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12.0 
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22.4 
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-23.53 
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-  0.04 

29  Piscum 

E 

29  4 
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39-6 

41.6 

43-7 

50.0 
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54.0 
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-23.53 

23  55    18.17 

-  2.34 
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E 

S7  8 

0  9 

2  G 

9-5 
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-23.53 

0     1  48.73 
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C 
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L 
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MICROSCOPE  MICROMS. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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-aS.gf 
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-  O.OO 

36 
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E. 

3S-4 

38.0 

39.8 

46.4 

43.6 
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+  0.4S 

-28,95 
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37 
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E, 
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19-4 
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29,6 

31.7 
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17  29.57 
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05 
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33 
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E. 
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26.9 
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E. 
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E. 

i3.8 

21.6 
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E. 
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E. 

34-5 

36.8 
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46.6 
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55.0 
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-28.97 

5  55  56 

55 

-  3-73 

45 

X'  Orionis .... 

E. 

1-7 

4-3 

56  51-34 

+  0.46 
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-2S.97 

6    430 

25 

-  3.73 

47 

1/    GeminoruTO      .      . 

E. 
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6.0 
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E. 
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' 
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MICROSCOPE  MICROMS. 

TELESCOPE  MICROMETER. 
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^. 

SECONDS  OF  TRANSIT  OVER  WIRES. 
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3  33  47-39!  -  3.54 

'/    Taiiri     .... 

F. 

34.7 

36.4 

39-0 

40  25.73 

+  0.66 
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+  0-57 

-30,29 

4  12  34.211  +  0.04 

i& 

i^   Tauii     .... 

F. 

34-2 

36.3 

38.4 

to,  5 

42.6 

r8  38.40 

+   0.60 

-30.29 

4  18     8. 711  -  3.59 

'   17 

7t  Taini     .... 

F 

32.2 

34-3 

36.5 

38.6 

40.8 

19  36.43 

+  0-57 

-30.29 

4  ig    6.76 

~  3-55 

■   iS 

0'    Tauri      .... 

F 

36  .'5 

39.0 

40.7 

49.2 

51.4 

57-7 

59-4 

1.9 

+  0-57 

-30.29 

4  21  lg.43 

-  3-56 

i  rg 

losTaiiri     .... 

F. 

3&.4 

39-3 

47-7 

49-7 

52.0 

58.6 

2.9 

0  49.76 

+  0.64 

-30.30 

5     0  20.10 

-  3.81 

a     AtiLipnj,       .       .      . 

F. 

30.7 

34-3 

36.5 

45.2 

48.2 

51.2 

5-9 

7  48.22 

-30.30 

5     7  18.93 

-  0.09 

J  ^' 

13    Ononis.       .      .      . 

F. 

44.0 

46.9 

48-4 

56.6 

58.6 

4.9 

6.4 

9.0 

8  56.53 

+  0:34 

—  30.40 

-30.30 

5     8  26.62 

\  22 

0    Tauri     .... 

F. 

17.0 

20.0 

21.7 

28.2 

30.4 

32.7 

39-2 

41.0 
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Anon.  12I'  5S"'45' 
'    Comse , 
B.  A.C.iJSO 


O.  Arg.  S.  13747. 
Anon.  14''  29-  35' 
58  Hyirm      .     . 
Lacaille  6218. 


6  Boolis.  .  , 
"B.  A.C.  5140. 
y    Camelopar  Ji,  S.  P.  . 


Anon,  is"  48"'  38' 
Anon.  13I'  sa-"  iS" 
Wcissc  iqg     . 

Schwerd  835  .  . 
O.  Arg.  S.  13747. 
Anon.  14"  ay"!  54' 
58  Hydra;  .  .  . 
Bootis.     .      .     . 

Bootis.      .      .      . 

Libra  .... 

37  Libra  .... 

Libra;  .... 


Nadir  .... 

Anon.  13^  43""  4g' 
Anon.  I3''52'"4S= 
Anon.  14''  4"  27= 
WeLsseXIV,257      , 
Anon.  14I'  24™  32'     . 

Anon.  14"  34«  17"    , 
58  HydrK      .      .      . 
Weisse(2)ii3o,(2d*) 
O.  ATg.  S.  14297. 
O.  Arg.  N.  15259 

B.  A.C.  5140.  . 
37  Librie  .... 
d     Seotpii      .      ,      . 

O.  Arg.  S.  15300. 

Hcrculis  .     .     . 
O.Arg.S.  15713. 
O.Arg.  S.  15782. 
Lacaille  7011. 
Anon.  1 61'  43™  2g' 


IV^-VJ. 
VII,  IX, 
III-VII. 

IV-VI. 
III-VII. 
V.VII. 


iii-vn. 
iir-vii. 
v-ix. 

lIl-VII. 

IVi-Vi. 
IlI-VIl. 
VII,  IX. 
III-VII. 
III-VIL 

V-IX. 
III-VII. 
Ili-VII. 
III-VII. 
III-VII. 

III-VII. 
VI,  IX. 
III-VII. 
III-VII, 

vn,  IX. 


IV-VI. 
V,  VI. 
IV-VI. 


V,  IX, 

III-VII. 

IV,  VII,  IX, 

VII,  IX. 

ni-vn. 

III-VII. 

v-ix. 

I,  IX. 

v,  VI. 


III-VII. 
III-VII. 
III-VII. 
III-VII. 

III-VII, 
lIl-VIl. 
III-VII. 
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MICROMETER, 


1^7  30 
89  o 
g6  50 


aO  35 
86  20 
33  30 


F.      Mean,  Observed  Nadircor.  Corr'd. 
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Polaris,  S.  P, .  . 
B.  A.C.  4498.  . 
Lacaille  5649,  (ist 
Anon.  I3i'55'"32» 
Anon.  14°  4™  2o» 


WeisseXV.265. 

Lacaille  O410. 

Anon,  isiissinse' 
■     Urss  Minoris     . 

O.  Arg.  S.  15359. 
'    Herculis  .      .      . 

B.  A.  C.  1399,  S.  P. 
Anon.  i6l>33"339 
Lacaille  701 1, 

Nadii-  .'.'.'. 


CenlaLiri,(isi»)  . 
Centauii.  (2d  «)  . 
Weisse  236    . 
Lacaille  5932. 
B.  A.C.4816.      . 


t.  A.  C.  814,  S.  P. 


Anon.l4i'57"'45= 
O.  Arg.  S.  14421. 
B,  A.C.  5140.      , 


Groomb  ridge  3320 


B.  A.  C.  1448,  S.  P. 
50  Hetculis  .      .      . 
Nadir  .... 


Lacaille  6410.  . 
B.  A.  C.  i2ii,S.  P. 
O,  Arg.  S.  15359, 

Ursre  Minoris     . 
O.  Arg.  S.  15847. 
Lacaille  7023. 
Anon.  i6'>5J«24' 
O.  Arg.  S.  16574, 


Anon.  17"  34™  56' 
R.  A.e.  6051.     . 


MICROSCOPES. 


V-IX. 
IVi-V^. 
III-VIL 

III-VIL 
Hl-VII. 
III-VIL 
IV,  IX. 
III-VIL 

ni-vn. 

III-VIL 
IV^Vi. 
III-VIL 
III-VII. 

III-VIL 
III-VII. 
III-VIL 


III-VII. 
III-VIL 

iii-vn. 

V-IX. 

IV-VI. 
IV-VI. 
V,VII. 
III-VII. 
r-5. 

III-VIL 
III-VIL 

in-vii. 


V-IX. 

IV-VI. 
III-VIL 
IH-VII. 

III-VII. 
III-VII. 
III-VII. 
V-IX. 
IVi-Vi. 

V.VL 
IV4-V|. 
IV-VI. 


IV-VI. 
III-VII. 

V-IX. 
IVf-Vi. 
III-VII. 

IVf-Vi. 
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III-VII. 
HI,  VII. 
III-VIL 

iii-vn. 

III-VIL 
V.VII. 

III-VIL 
V,IX. 
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96  '5 
27  45 
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96  rs 
95  55  I 


D.         E.         F.       Ml 
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30,316 

34.955 
34.873 
29.452 


33.643 
33-487 
34.046 


30.705 
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28.336 
30.649 
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Coroiiie  Boreal  is 
Ursse  Minoris 
Ilerculis   .      . 
Anon.  l6''  33"  34= 
Lacaille  7023 . 

B.  A.  C.  5746, 
O.  Arg.  S.  16574- 
Anon.  17''  iS'n  la' 
Nadir  .     . 


i^  Dracotiis  ,      . 
O.Ar^.S.  17817 
i  Sagitlarii  . 
Nadir  ,      .      . 

Bootis 

B.  A.  C.  5140 
B. A.  €.5117. 
Anon.  15'' 2;"^  31' 

Camelopard!,  S.P. 


50  Herculis  .      . 

Weisse  1048   . 

■I   Herculis  .      . 

O.  Arg.  S.  i63 


Nadir 


Anon.  17''  2if"  12' 
Anon,  ij''  38"  51" 
Anon.  17"  44">  48" 
Anon.  I7i'4s"i43" 
Anon.  17"  56'"  6" 

Anon,  17'' se-"  25' 
O.  Arg.  3.17817. 
■     Sagidarii  . 

i     Sagillarii  '.      '.      '. 


Sag  ill 


iri-vii. 

IV-VI. 
III-VII. 

V,  IX. 
IVi-Vi. 

III-VII. 
IVi-Vi. 

iii-vii. 

III-VII. 

Ill-VIi. 

IV-VI. 
III-VII. 
III-VII. 


III-VII. 
III-VII. 
III-VII. 
IVf-Vi. 
IINVII. 


IV-VI. 
■IV^V^. 
IV4-Vi. 

III-VII. 
IV4,Vi. 

IV-VI. 
III-VII. 

IV-VI. 

iii-vn. 

III-VII, 
V-IX, 


III,  V. 
V-IX. 
III-VII. 
IV-VI. 
V-IX. 


III-VII, 
III-VII. 
JII-VII. 

III-VII. 
III-VII, 
III-VII, 


MICROSCOPES. 
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'     Ophiuchi  . 

Anon.  I-;''  26™  iS^ 
Anon.  i7"33'niS' 
Lacaille  7435. 
Anon.  17''  46"'aS= 

Anon.  17''  48='  30° 


B.  A.  C.  i6rg,  S,  P. 
Ophiuchi  . 
Anon,  iji-  33™  17^ 
B.  A.  C.5968.      . 


Anon.  17^'  37"'  5S" 
Anon.  17''  38>n  43- 
Anon.  17"  47""  54° 


Anon.  17"  35">  7" 
O.Arg.S.  17284. 
B.  A.C.6o74,(isi*) 

B.  A.  C.  6074,  (2d*) 
70  Ophiuchi.  (ist*).  , 
70  Ophiuchi,(2d*).      . 


Aquila; 


r  Cephei,  S.  P. .     . 
Sagitlarii  .      .      . 
Dorpal  2434,  (rst  *) 
Dorpal  2434,  {2d  *) 

'   Sagittarii  .     .      . 


64  Aquila;  .  , 
R.  A.C.egfig. 
Nadii-  .      .      . 

B.  A.  C,5g6o. 
Anon.  17I'  31™  53' 
B.  A.  0.5964. 
Lacaille  7469 . 
O.Arg.S.  17394, 

O.  Arg.  S.  17449, 

70  Ophiuchi,(ist«). 

o  Ophiuchi,  (3d  *). 

Dorpat  2288  .     . 

T,iylor  3458    . 

Anon.  1 81'  14""  36' 


ni-VIL 

iii-vn. 
vn,  IX. 

III-VII, 

vn,  IX. 

VIT,  IX. 
V-IX. 

V-IX. 

iii-vn. 
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III-VII. 
ITI-VII. 
III-VII. 


IV-VL 
III-VII. 
III-VII. 
VII,  IX. 

III-VII. 
VII,  IX. 
III-VII. 


IV-VI, 
V-IX, 

vn,  IX. 


IV,  VI. 
VIII,  IX. 
III-VII. 


MICROSCOPES. 
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MICROSCOPES. 
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,  Observed,  Nadir. 
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f   Sagiltarii  .      . 
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O,  Arg.  S.  20145. 
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IV-VI. 
V,  VJ.  VI. 
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III-VII. 
III-VII. 
III-VII. 
I,  IX. 


3-25 
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-0.3S8 

32.103 

5 

Anon.  4I' 2"  21'  .      , 
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6.0 

5-8 

7.6 
7.1 

4;  4 
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9 
17 

h.  m.        s. 
3     34      2.1 
3      6     42.1 

2  ig      3.2 

3  10      3.1 
3     23     20.5 

+     2    25.23 

-  3     0.41 
+   I  21.05 
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-  r     3.4fi 

+  +   1     1    1 
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o.i83g 
9-9956 

h 
b 

II. 
H. 
II. 
H. 
H. 

COMPARISON  STARS. 

Date. 

Mean  Time. 

Star. 

a  1872. 

Rcdiiclion 

i  1872. 

Ro.„c,..„ 
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+     0.72 
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C|.IO02» 

-  a   40   27.4 

-  8     33     26,4 

-  8     IQ     13. I 

-  6     57      13.3 
~     6     26     14.9 
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-  8     38     41.2 

-  a   23     5,6 

-  G     5g    44.1 

-  6     31     4<).2 

-       7,4 

Ressel.La 
Lamont 

mont.andSchjellerup  , 

24,8 

9-3 
16,4 

-  7.6  IBesscl 

—  7.5     Lamont 

PEITHO,    @), 

Dale. 

Sidereal  Tim 

.. 

hS 

A,           j                 . 

/.  A^ 

6 

/,  A/ 

Slar. 

Observer. 

1872, 

April  zg 

h.     m.         s 

10     51     3;. 

—  0  2(),2g 

-     !  37,1 

o!oo-o':. 

h.     m,        s. 
11     34     54-44 

8.9433 

+      10     30     3S.2 

0.6231 

a 

11, 

COMPARISON  STAR. 

Dale, 

Mean  Time. 

Star. 

a  1S72. 

Reduction. 

&  1872,           Reduction-                       Auilioriiy. 

Comp. 

C.-O. 

1872- 
Aptil  29 

h,   m,     s. 
6     18     23 

a 

h.  m.       S, 
II  35   ig,92 

+  o!',. 

+     10  32  iS.i  [  —       2,7     Lamont 

16,5 

@, 

Dale. 

SitlerealTimc, 

.. 

Act 

A/> 

/.A/ 

' 

l.^P 

Star, 

Observer. 

1S72. 
May    z6 

h.    m.        3, 
15     14     11,5 

15  39     10,3 

16  ig    17,0 

15     23     43.6 

-  3  17-37 
+  I  35-59 

-  I   18.62 

-  2  41.36 

1   +   1     I 

0.00+0.0 

h,     m,        s, 
16     10      9.30 

Ifi       6     18,33 
16       0     21.32 

15      58      58.59 

9.07OH 

8,758'^ 
8.605 

a. 869 

-  18     46       4,7 

-  iS     43      33-7 

-  18    40      8,5 

-  J8     39     30.5 

o,S68 
0.871 

0:870 

- 

H. 
II- 
H. 
H. 

COMPARISON  STARS, 

Dale. 

Mean  Time. 

Star, 

a  1872, 

RedueiiOTi. 

,1  1873. 

Reduction. 

Authoiily, 

Comp. 

C-O. 

1873. 
May    !6 

h.     111.      s. 
10    S4      7 

10  5g    22 

11  7     55 
10       4     3g 

a 

16  12  25.08 

+     i.*6o 

-   18     .13     35.1 

-       6,4 

Argelatic 
Argclant: 
Argelant 
Argeland 

17.6 

' 

16     1 
16     I 

38.25 

+ 

,&9 

.70 

-   18 

g      6.6 
9      6,6 

-  6 

-  6 

8 

;|; 

i3.6 
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OBSERVATIONS  WITH  THE  EQUATORIAL. 


GERDA,    @i. 

Date, 

Sidereal  Time, 

., 

Ar! 

A/J 

• 

/.A/ 

S 

;.  Ai> 

Slar. 

Observer. 

1872. 

h.    ra.      s. 

m      '; 

s 

h.    m.       s. 

Sept.      3 

20    49    5g-4 

+  0  33.90 

+    11      2 

5        0.00+0.5 

21      25      2i.o6 

8,86oM 

-     13     52     28.9 

0.845 

" 

COMPARISON  STAR. 

Date. 

Mean  Time.]  Star, 

a  1872. 

Reduction 

<1  1872. 

Reduction 

Authority. 

Cotnp. 

C-O. 

1872. 

h.  m.    5. 

h.    m.      5. 

s. 

. 

Sept.     3 

g     55    49 

a 

21  24  44.65 

+ 

2.51 

-   14      3     44-3 

+      12.4 

.6.5 

ALCESTE,  (g). 

Date. 

Sidereal  Time. 

„ 

Ad 

AP 

• 

;.A/ 

S 

/.A/ 

Star. 

Observer. 

1872. 

h.      m.      s. 

m      s. 

'            ..           " 

h.     ni.        s. 

Aug.   ab 

30 

21       3    30 

-   t  13 

-     9     3 

4 

22     15     38 

73 

<; 

l63« 

-       7     59     1? 

805 

31 

20    31     IS 

> 

-  0  5a 

1^ 

+     048 

6       0. 

22      14      50 

84 

307-1 

-        8        5        5 

0 

803 

ig     3g     13 

-  1  45 

-     4  47 

2    +0. 

22      14        3 

463« 

-        8      !0     41 

795 

U 

3 

21     31     33 

-  037 

9/ 

-     3  33 

22      12      S4 

<i 

00911 

bog 

7 

+  0  53 

-     4  ig 

22        9      22 

•1 

-     a   45    17 

0 

14 

21    30    40. 

+  I  44 

44 

4-     2  52 

0+0 

22        4      30 

725 

_        9     22     32 

16 

20      52      51. 

+  0  33 

72 

22        3      20 

■i'. 

0 

149H 

-      9    32      4 

19    38     59- 

02 

+     2  27 

0+0 

22         I      41 

H'l 

435» 

-       9     45     4C 

aoo 

Ig     46     15. 

+  0  37 

27 

-      I  57 

22         I         9 

90 

4I3» 

-       9    50      S 

20     17     4g. 

+  06 

Bl 

-     6  18 

51 

30b» 

-      9    S4    26 

814 

/■ 

24 

20    34     59- 

~    7  28 

3 

225» 

4 

21     58      g 

01) 

0+0 

!i25 

4 

2t     25      3- 

-  2  26 

7'^ 

-     7  37 

3 

21      56      21 

49 

^7«» 

-     10    38     27 

9 

29 

22    30    20. 

-  0     5 

4» 

+     63 

21      59      59 

04 

791 

-     10     55     3^ 

30 

21     15     36 

+     7     8 

S 

22        0      25 

hi 

959" 

-     10     54    34 

7 

827 

31 

21     13     37-4 

+  048 

2g 

8       0.00+0.3 

22        0      53.68 

" 

982« 

-     10     53     26 

O.S26 

4 

11. 

COMPARISON  STARS, 

Date. 

Mean  Time.    Star, 

(E  1872. 

Reduction 

S  i^Ti. 

Reduction 

Anthotily. 

Comp, 

C-O. 

1872. 

h.    m.     s. 

h.   m.      s. 

s, 

+ 

-     7  50  27.8 

Bessel.  Rumker,  and  Lanioiil 

H 

Bessel,  Rumkcr,  and  Lament 

9    48     56 

b 

Bessel  and  Lamont     .      .      . 

Sept.      . 

a 

+   12 

Bessel  and  Laraont     .      ,      . 

+ 

2.43 

+  12 

Lamont  and  Schjellerup  .     . 

d 

+  12 

Besse]  and  Lamonl     .      .      . 

14 

10     52     58 

23     2  44.05 

+ 

-     9  25  37 

Bessel  and  Washington  Obs. 

(3, 5)      . 

■i 

i& 

9      7    33 

22      2  44.05 

+ 

~     9  »5  37 

+  11 

7 

Bessel  and  Washington  Ohs 

24 

-; 

22      0  30.24 

+ 

+  11 

>hs.,{i,4) 

24 

22      0   30.24 

+ 

+  11 

=; 

24 

f 

2.46 

+  11 

24 

i 

22      I    17.14 

2.45 

-     9  59  20 

4 

+  II 
+  11 

Schellerup 

15 

5 

Oct.       1 

Bessel  and  Washington  Obs. 

(3,4)      . 

8     28     53 

i 

21    58  45-87 

+ 

2.37 

~  10  31     I 

+  10 

0 

Bessel  and  Washington  Obs. 

(> 

k 

+ 

+     9 

s 

2M 

k 

Bessel 

5 

31 

6    3C     20 

k 

22     0     3.3g 

2.07 

-  II     I  48 

" 

+    g-3 

Bessel 
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OBSERVATIONS  WITH  THE  EQUATORIAL. 


ANGELINA,  @. 

Date. 

Sidereal  Time. 

AP          1                 « 

/,A/ 

d                      /.  A;> 

Star, 

Observer. 

1872. 
Oct.    31 

h.     m.      s. 
zi     59     57-6 

+  0  22. g6  1  +     3  26.5 

o.oo+o.r 

h.   m.      s. 
I     2     11.59 

g.52l« 

+  3    45     45-7 

0,675 

a 

H. 

COMPARISON  STAR. 

Dale. 

Mean  Time. 

Star. 

a  1373. 

Reduction 

tl  1S72. 

Reduction. 

Authority. 

Com  p. 

C.-O.      B.J, 

1872. 
Oct.    31 

h.   m.     s. 
7     17    33 

- 

h.  m.     s. 

I     I  45.92 

+     2.71 

+  8    42     0.8 

Bessel,  Schjel.,  and  Wash.  Obs.,  { 

.3) 

20.7 

-  0.04  -  4.3 

SAPPHO.  @. 

Date. 

Sidereal  Time. 

A. 

AS 

.-,. 

" 

/.Afi 

cl 

lAfi     1     Star, 

Observer. 

.•£% 

h.    ni.        s. 
3     21     46.5 

+       I       31.47 

+  4  rj'-'i. 

s. 
0.00+0. 1 

h.    m.        s. 
6     24     "-53 

9.52411 

4-  10    49    2,8 

0,655 

a 

11. 

COMPARISON  STAR. 

Dale. 

Mean  Time, 

Star,         a  1872. 

Reduction. 

J  1872. 

Reduction. 

Authority. 

Comp. 

C.-O.    RJ. 

Doc.    23 

h.  m.    s. 
9    9     II 

« 

h.  m.      s. 
6  22  36.40 

+  3M 

+  10  44  47.5 

+     1.9 

Lalande 

15-5 

-  o!-..  - :, 

@. 

Date, 

Sidereal  Time.            Aa 

A.I 

Ap 

. 

i.Afi 

S 

"' 

Star, 

Observer. 

1872. 
Dec,    23 

h.    m.       s. 
I     12     4B.g 

-  0  25. &3 

4-     2     8'.'2        o^o+o^'o 

3      57     24. g2 

9.507" 

+  19    49     38.1 

0.536 

H. 

COMPARISON  STAR. 

Date. 

Mean  Time, 

,,„. 

a  1872. 

Reduction, 

J  1872. 

Reduction, 

Authoiity. 

Comp. 

C.-O. 

.T„ 

h.    m.   s. 
7     1     29 

" 

h.  m.       s. 
3  57  47.00 

+  3.55 

+  19  47  13-8 

+     16. 1 

Bessel. 
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OBSERVATIONS  WITH  THE  EQUATORIAL. 


OCCULTATIONS,  1872. 

Date. 

Object. 

Phase. 

Chron.  Time. 

Corr.  Chron. 

Mean  Time. 

Obs. 

Remarks. 

1S72. 

h.    m.        s. 

Feb.     12 

33  Cel 

5     21     50.0 

-  0    45.5 

7     51     31-3 

H. 

6 

7     54    32 

T. 

Observed  with  comet-seeker. 

6    44    41 

Wt.=3. 

y     Can 

H 

Mar.    IS 

We  sse  \  II  864 

9    39    12. 

9    49    37 

0 

W..^3. 

iS 

B.  A  C  2<ii4 

10     10    39 

5 

H. 

Apr.    25 

32  Oph  ucl 

Ft 

16    28    3* 

S 

Sk. 

A  sallsfactory  observation. 

iJ'  Tau 

r     17    ao. 

1 

■1 

cf  Tau 

f: 

2      9     52. 

7 

'1 

14      3     ic 

'i 

Wt.=5;  very  good. 

53  Tai 

s     55      4- 

1 

9 

14    43     14 

■; 

Sk. 

Wt.-5;  good. 

V.n 

4     15      0. 

) 

16      7     59 

7 

Sk. 

Wt.=S;  good. 

37  Gem 

7 

-  0    5; 

12     14    39 

24 

37  Gem  no     n 

I     29    39. 

-  0     5; 

13     u     II 

Wt.=5- 

c  s  0                      20     58     54. 

•^ 

-   I     3' 

7     17     55 

!S 

/Pis      n 

tm 

ONS 

52     45.1 

-   I     39.1 

12     10    57.6    j 

Sk. 

Wt.=3. 

OBSERVAT 

OF  THE  COMPANION  OF  SIRIUS,  1872. 

Date. 

P. 

^ 

Wt. 

Power, 

No.  Comp. 

Observer. 

187a. 

Feb.  23-3 

Hill 

Mar.  27 
28 

3 
3 

62.9 
62.5 

10.  S2 

202 

5  2 

Hal! 

Nemomb 

Hal! 

2S 

63.6 

Skinner 

64.^ 

II. 71 

4-4 

6  5 

Apt.     2 

3 
3 
3 
3 
3 
3 

64.6 
57-0 

64.; 
64.1 
63.5 

11.50 
It. 28 

11.90 

3.3 

279 
279 

279 
27) 

279 
279 

3  5 

S 

Sk  nncr 

Newconib 

Hall 

Skinner 

HjH 
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COERECTIONS 
RIGHT    ASCENSIONS    AND     NORTH     POLAR    DISTANCES 

AMERICAN     EPHEMERIS 

INDIVIDUAL     OBSERVATIONS     OF     STARS 

TRANSIT     CIRCLE. 

1  8  J  2. 
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CORRECTIONS 


STAR-POSITIONS   OF  THE  AMERICAN   EPHEMERIS,   ETC. 


isity  for  reference  to  the  American  Ephcmeris.  immediately  below  tlie  name  of  each  s 
ascension  and  mean  norih  polar  distance  for  1S72.0,  as  given  in  that  ivorlt. 


a  Andromeda. 

a  Cassiope.-e. 

. 

PisciUM— Continued. 

h.     m 

s. 

h.    nl. 

E, 

1872. 

s. 

Right  Asc 

cnsion.     ..01 

46.469 

Right  Ascension. 

.      0     33 

15,409 

Oct. 

Nov, 

31 

7 

F. 
E. 

+     0.07 

+ 

o.l 

North  Po 

ir  Distance    .  6i     36 

58'.'d3 

North  Polar  Distance 

-    34       9 

54-'35 

F. 
F. 

-     0.07 

+ 

+ 

2.7 

^S^2. 

1872. 

E. 

-     0.0s       ■ 

+ 

Jan.       ae 

+      r.5 

July        5          S. 

0.03 

+       1.7 

Dec. 

S 

E. 

+     0.07 

+ 

o!6 

Feb.        t 

E.         +     0.05 

4-       0.8 

S          S.          + 

0.05 

+           1,2 

9 

E. 

+     0.09 

7 

S.         +     0.04 

Mat.        I 

F.         -     o.oi 

-h         2.1 

Mean     .      .      .      .       + 

+       1-45 

Mean 

0.S3 

F.         +     0.03 

+        0,4 

Div.,  Flos.,  etc.      . 

-       0,26 

Div.,  Flex.,  c 

0.32 

9 

F.         +     0.16 

April     16 
33 

E.         -     0.06 
S.         —     0.09 

+        1.3 

^Ce 

,, 

Polaris. 

24 

E.         -     0.19 

May      30 

Ila,      +     o.oi 

h.    m 

h.    m 

Nov.        7 

E.         +     0.02 

0.0 

Righl  Ascension.      . 

.       0     37 

9.767 

Right  Ascensio 

5e' 

231 

E.         —     0.04 

+       0,7 

Dec.        7 

S.          +     0.0+ 

+        1.3 

North  Polar  Dislance 

,   loS     41 

22'.OS 

No 

rthPo 

arDi 

tancc    .     ;     22 

23'. 

37^ 

Mean     .     . 

.     .       -     ^2 

+       0.09 

1 87  2. 

s. 

" 

1872 

q 

•■ 

Div.,Flex.,et 

-        0.30 

Feb.         I          E.         + 

-         1.5 

Jan, 

If] 

E, 

3.1 

22          F.         -h 

0.17 

+         1.9 

S. 

+     2.05 

Aptil     29          F.         + 

+        0.7 

30 

AfUROMiiii/T;,  (Ref.) 

May         a            E.           - 
30            Ha.        + 

o'o6 

~         l\l 

Feb. 

e'. 

+     1.21 

- 

0:6 

June      26          Ha.       -i- 

F. 

-     2.58 

1872. 

Jiily          5            S.           + 

26 

F. 

Oct.      31 

F.          +     o'24 

+■       3-7 

Oct,        31            F.           + 

o.oQ 

+         5.3 

27 

S. 

H-      0-31 

Nov.      15 

E.               +       0.22 

+       4-<> 

Nov.       3          F.         + 

-t-         1.3 

Mar. 

F. 

15          E,         + 

0.17 

F. 

+     0.38 

Mean     .      , 

.     .      +    0.230 

+       4.15 

6 

S. 

Mean     .      .      .     .       + 

0.088 

16 

E. 

+      1.25 

Div.,  Flex,,  etc.      . 

E, 

+     1. 13 

+ 

7  Pegasi. 

April 

^ 

E, 
Ha 

~ 

o'q 

h.    m 
cnsion.      ..06 

ar  Cassiope/K,  S.  P. 

5 

E. 

-     4.75 

+ 

0.8 

Right  Asc 

38.783 

h.   m 

S. 

16 

F. 
E, 

-     1.4s 

+ 
-1- 

\'l 

North  Pol 

11  Distance    .   75     3i 

40:58 

Right  Ascension.     . 

■       0    3 

14-031 

23 

S. 
F. 

+     3.50 

;  ■ 

1S72. 
Jan.       26 

S.          +     o!oi 

+       1.5 

North  Polar  Distance 
1872. 

■   344     I 

i4-'57 

May 

2 

S. 
E. 
F. 

-  0.23 

—  2.8r 

_ 

I'o 

Feb.        I 

E.         +     0.02 

+      0.4 

April    21          E,         - 

0.  ig 

+       0,5 

E. 

-    441 

Mai.        I 

F.         +     0.02 

22          F,         + 

0.41 

+       1.6 

F, 

April     16 

E.         -     o.io 

+       0.6 

23          Ha,       - 

0.73 

+       '.3 

E 

May       ^3 
Nov.        4 

Ha.      -     o.or 
F,         -     0.12 

+       l.o 
+       r.l 
+       1.9 

i          E.         + 
Mean      ,      ,      ,      .       + 

0.372 

-       1.5 

27 
30 

F, 
Ha 
E. 

-  3.71 

-  0.63 

- 

I't 

-h       1.0 

Div„  Flex.,  etc.       . 

+       0.33 

]- 

30 
4 

S. 

—    4,25 

I 

E.  +     0. 05 

F.  -     0.03 

+          0.2 

+       0.6 

S. 

s 

- 

\-° 

11 

F.         +     0,01 
F.          +     0.05 

+       t.i 
+       1.5 

ePisC 

.M. 

Sept. 
Oct. 

18 

F, 
F, 

I 

li 

Mean      .     . 
Div.,  Flex,,  e 

.      .       -     0.034 

+      0-99 

Right  Ascension.     . 

h.   m. 
..    0    56 

s. 
18.096 

Nov. 

4 

7 

F. 
E, 
F. 

-    2,19 
+    0.52 

= 

l\ 

North  Polar  Distance 

.   82     47 

57'-'9'' 

15 

F, 

E. 

+    0.18 

I 

I'l 

)■  Pf-GASI,  (Rcf.) 

1B72. 

V. 

+     o!86 

— 

1-5 

Jan.        26            S. 

+      0.6 

23 

E. 

+     0,97 

1873. 

Feb.         I            E. 

26 

S. 

-     0.76 

Nov.      15 

E.                 .    '. 

June       26            Ha.        + 

27 

E. 

Div„  Flex..,  e 

~      °-°^ 

July         5          S.          + 

0.04 

+       1.5 

28 

F. 

+     1.02 

JL 

0.7 
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CORRECTIONS  TO  THE  STAR-POSITIONS  OF  THE  AMERICAN  EPHEMERIS. 


POI.AKI 

— Continued. 

e'  Ceii— Conthiinid. 

d  Arietis— Continued. 

1872, 

s. 

1872.                                     s. 

1872 

s. 

Dec.        5 

E. 

Feb.        t          E.         -1-     0.03 

+       0.8 

Mar.  '     6          S. 

-     0  03 

E. 

-     0.67 

0.7 

June      2fi            Ha.        +     0.12 

April      2          E. 

03 

+ 

3 1 

27          S.          -     0.02 

May        7          F. 

03 

+ 

Mean     .     . 

0.84 

Sept.     18          F.         -     0.02 

+        t.7 

10          E. 

+     0 

06 

4 

Div.,  Flex., 

ic.      . 

0.33 

Oct.      3r          F.          +     0.05 

Nov.       4          F.         -     0.10 

7          E.         +     0.05 

I  \i 

26          E. 

+  \ 

04 

+ 

^ 

3 

Polaris,  S.  P. 

8          F.          +     0,01 

+      2.5 

31          E. 

+ 

6 

20          F.         -(-     0.01 

June     30          i^- 

+     0 

h,      IT 

23          E.         +     0.05 

+      r.7 

July         4            S. 

Ob 

5 

Rifihl  As 

ensioii 

,      .       I     I 

58 

Dec.        9          E.          +     0,05 

+        1-3 

5            S. 
Sept.      18          F, 

+     0 

06 

+ 

^ 

North  Polar  Disl 

nee    .   353     37     36 

("3 

Mean     .      .      .      .       +     0.031 

+       r.gg 

Oct.       16          S. 

+ 

9 

Div.,  Flex.,  etc.      .                 .      . 

Nov.      12          F. 
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CORRECTIONS  TO  THE  STAR-POSITIONS  OK  THE  AMERICAN  EPHEMERIS, 
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GIVEN  BY  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE,  1872. 
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North  Po 

ar  Dis 

ance    .     77 

24     28 "35 

14 

F. 

+ 

9 

24          E.         — 

■       -         0.7 

June      19 

S. 

03 

7 

27          Ha.       - 
Apr.        t           F.         - 

0.03 

t872. 

J"lj         5 

s. 

4- 

3 

4-        2.5 

Feb.      22 

F. 

+       0  6 

E. 

4- 

2           E.         + 

aa 

S. 

+         0 

g 

27 

F. 

4-     0 

04 

4- 

3 

16          S.          — 

0,05 

+       t.6 

26 

F. 

Aug.       3 

E. 

06 

4 

17            E.           -H 

0.03 

+   0,9 

Mar.      at 

E. 

4-        0 

6 

E. 

4- 

Ju!y        2          E.         - 

0.05 

+        1.8 

24 

E. 

4-        0 

Sept.     15 

S. 

4-     0 

05 

4- 

29 

F. 

19 

S. 

4- 

7 

Mean      ....        — 
DiF„  Flex,,  etc.      . 

0.035 

+        0.5a 
-        0.46 

Apr.      ,3 

17 

E. 
E. 

+     0,05 

4-        I 

9 
5 

23 
30 

S. 

s. 

4-      0 

05 
03 

I 

4 
9 

May         4 

14 

Ha. 

+        2 

Oct.         I 

E. 

8  \]&SM  Majoris. 

F, 

-     o!o6 

4-        I 

S. 

76 

h. 

m.         s. 

June      ig 

S, 

-     0.06 

4-        I 

9 

s. 

+     0 

05 

Right  Ascension.      . 

9 

24     t6.g40 

Jiiiy      5 

S. 

-     0,08 

4-        2 

IS 

s. 

E. 

-     0.08 

+        t 

3 

16 

s. 

+      0 

4- 

Norlh  Polar  Distance 

.      37 

44     27'-'23 

27 
30 

F. 
E. 

0.00 

4-        0 

6 

g 

25 

s. 
s. 

-  0 

02 

" 

° 

1872. 

Aug.       3 

E, 

26 

E, 

+ 

Sept.      rg          S.          + 

4-      i;.4 

7 

E. 

+        I 

6 

S, 

05 

4- 

Nov.      18           S.          + 

0.13 

Sept.      IS 

S. 

4-        0 

9 

F. 

.4-     0 

3 

3 

19 

S. 

5 

Mean      .      .      .      .       + 

□  .i6g 

+     0.70 

23 

S. 

7 

Mean      .      . 

024 

+ 

31 

Div.,  Flex,,  etc.      . 

S. 

-     0.04 

4-       0.4 

Div..  Flex.,  et 

JL. 

0.04 

Hosted  by 


Google 


CORRECTIONS  TO  THE  STAR-POSITIONS  OF  THE  AMERICAN  EPHEMERIS, 


9DRAC0MIS,  S,  F. 

6  Leonis. 

h.    m. 

s. 

h.      m 

s. 

It,     m. 

Right  Asccnsioi.     ,      .     lo    24 

9. 112 

Right  Ascension,      ,      .   11       7 

17-957 

Right  Asc 

ensio 

23 

75' 

North  Polar  Distance  .   346     22 

15-09 

North  Pol 

r  Distance    .   68     46 

30-55 

North  Po 

ar  Di 

tance 

■      90       7 

i' 

36 

187a.                                                              E, 

1872. 

s. 

1872. 

s. 

Nov.      23          E.         -     0.18 

Jan.       26 

S.          -     0.09 

+       0 

7 

Jan.         5 

F. 

+ 

+ 

Div.,  Fiex.,  etc,      .                .      . 

+        0,25 

April        5 

E.         -     0.13 

+       I 

4 

Eeb.      2  5 

E. 

0,6 

13 

E.         -     0.08 

April       5 

E. 

23 

Ha.       -     0.05 

+       I 

4 

S. 

+ 

25 

E.         -     0.07 

+       1 

3 

29 

E. 

0,07 

+ 

(^  Lkonis. 

29 

E.           —     0.09 

6 

May         7 

E. 

+ 

0,09 

+ 

1,6 

30 

F.          +     o.oi 

+       I 

9 

Nov.      23 

E. 

May         4 

F.          -h     O.II 

Rig-ht  Ascension.      .     .   10    26 

4^258 

7 
13 

E.  .      . 

F,  -      0.02 

+       I 

I 

Mean      .      . 
Div.,  Elex.,  e 

"■ 

0,009 

_ 

0.42 

North  Polar  Distance     .    80       2 

7  "40 

14 

F.         -     0.16 

+       I 

3 

[B72-                                            s. 
April     25            E.           —     0.08 
29            E,           +      0,02 
May        4          Ha.       -     o.ii 
Oct.       26          E. 

■+■       2.2 

+           1.2 
-          0,6 

in '? 

9 

S.'          -     o!oi 
E.          -     0.09 
E.          -     0.04 
E.         -    0.10 

E,               -       O.I2 

S.            -      0.16 
S.          -     0.19 
E,           -     0,12 

+       1 
+       0 

+      0 

+       0 

4 

8 
6 
4 

Right  Asc 

ensio 

I-EO 

I'i     ^2 

31 

776 

North  Po 

ar  Distance 

■   74     42 

43 

87 

Mean     ....       —     0.057 
Div.,Fles.  etc.      .                 .      . 

+          2.27 

Nov.     23 

-       ° 

5 

1872- 

Mean     .      , 
Div,,  Flex,,  el 

.      .        -      0,078 

-1-       0 

55 

Feb.      25 
Mar.      24 

April       I 

E, 
E. 
F. 

- 

0.09 
0,06 

+ 

2.3 

/Leonis. 

S. 

- 

o,'" 

+ 
+ 

o,'6 

May      '2 

S. 

+ 

Right  Ascensiiin,      .      .    10     42 

31 -^SS 

h.     m. 

g 

E. 

+ 

0  01 

+ 
+ 

0.9 

North  Polar  Distance    ,   78     46 

4o'.'25 

Right  Asc 

nsion     .      .     11     12 

56.572 

June      12 

F. 
E. 

-f- 

0,03 
0.05 

+ 
+ 

1-5 

North  Pol 

r  Distance.   104       5 

9. '40 

Aug.       13 

E. 

4- 

Jan.   ■      5          F.                 0 

Feb.      23          S.          +0 

April     17          E.         +0 

IQ          Ha.       +     0 

05 
03 

+       0^5 

1872. 
April     30 
May        4 

F,                 o.TO 
F.          +     0.07 

E.  -+■     0.07 

F.  +     0.07 
F.         -     0.03 

+       0 
+       I 

9 

'9 
Nov.      23 

E. 
E. 
S. 
E. 

+ 

o.og 
0,05 

0,06 

+ 
+ 

i'.(, 

22  F.         -     0 

23  Ha.        +     0 

24  S.            +0 

03 

04 

+       1.6 

7 
13 

+       I 
+       0 
+       I 

9 

Mean      .      . 
Div.,  Flex,,  e 

- 

°:°" 

+ 

0.98 
0.05 

25            E.           +0 

29  E,          -     0 

30  F.                 0 

i 

+      0.9 
+       1.8 

+          2.3 

16 

£  11 

S.          —     0.04 
E-         +     0,07 
E,         -    o.,7 

+       I 
-        3 

9 

V..a,.„ 

May        4          F.         +     0 

13  F,         +0 

14  F.         +     0 

04 

04 

+        1.6 
+       1.6 

Mean     .      . 
Div„FleK„et 

,      .       -     0,005 

+        0 

69 
29 

Right  Asc 

.„,„ 

h.     m. 
.   II     58 

J 

337 

Mean      ....       +0 
Div.,  Flex.,  etc.      . 

^ 

+       1.33 
-       0.15 

T  Leo.nis, 

North  Polar  Di 

a.™ 

■   8S    33 

W 

85 

li.    til. 
Right  Ascension,      .      .    11     21 

ai.2go 

1S72. 
Feb.      2S 
Mar.      24 
April       I 
5 

E. 
E. 

^ 

o'o4 

+ 

0-7 

a  Vesm  Majokis. 

+ 

4- 

North  Pol 

r  Distance    .   86     26 

2o'.'i4 

B. 

o!oo 

0^6 

h.     m. 

S. 

+ 

0-5 

Right  Ascension.      .     .   lo     55 
North  Polar  Distance    .   27     33 

48.553 
3r''30 

1872, 
Feb,      25 
April       5 

E.         -i-     0,02 
E.         +     0,07 

+        0.4 

-       0,4 

13 
19 

E, 
Ha 
S, 

- 

0.07 
0,04 
0.06 

+ 
4- 

'-3 
0-5 

ir 

S,          +     0,11 
Ha.       -     0.01 

—         0.1 

23 

Ha 

_ 

0.05 

4- 

1.2 

-h     0,7 

May         2 
4 

S. 

April     n           S.          -    0.20 

—       0.2 

25 

E,          +     0,07 

+      I.I 

F. 

+ 

o!ii 

+ 

2.0 

19          lia.       +     0.03 

-      0.5 

8 

E, 

0.03 

+ 

1.6 

23            Ha.        +      0,04 

+      0.6 

Mean       ,      . 
Div.,  Flex.,  ct 

,      .        +     0.052 

+    0.32 

23 

S, 

0,09 

+ 

25            E.           -     0.07 

-       2.3 

E, 

0,05 

+ 

30          F.         -     0..0 

+      0.5 

S. 

0,06 

May       14           F.           -     0.02 
July       27            F.           +0.09 

+        0.3 
-        0.3 

2.  Draconif;,  S.  P. 

Nov.      23 
24 

E, 
E, 

- 

+ 

0.7 

Oct.        20           S.           -     0.29 

31            S.           -     0.08 

-        3.7 

h.    ni. 

Mean     .      . 

0,031 

4- 

Right  Asc 

nsion     .      .     11     23 

46.644 

Div.,  Flex,,  et 

Mean     ....       —     0.067 

Div.,  Flex.,  etc.      .                 .     . 

-        0,29 

North  Polar  Distance  .    340       2 

12:63 

1B72. 

s. 

4 

Deac 

ON-,S. 

Nov.      23 

E.         +     0.24 

+     0.4 

a  Urs.i(  Majoris,  (Ref.) 

Dec.        7 

S,          +     0,27 

Right  Asc 

ensio 

h.    m, 
.   12      6 

jj' 

656 

1872.                                       s. 

Mean       .      . 

.      ,       +     0.255 

+     0.4 

April     24          S.          +     0.3S 

Div..  Flex.,  ct 

+    0.38 

North  Polar  Di 

tance 

,   11     40 

22 

17 
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GIVEN  BY  OBSERVATIONS  WiTH  THE  TRANSIT  CIRCLE,  1872. 


4  Draconis— Continued 

K   Db 

s  s,  p. 

ViEGlNis— Continued 

1872.                                       s. 

h.    m. 

s. 

1872. 

s 

Jan,        31            Ila.        +     0.25 

-       1.6 

Eight  Ascensio 

.    12      28 

0.491 

Feb.      26 

■F,          -     0.03 

April     19          Ha,        —     0.30 

-     I. a 

April       I 

F.         -     o.io 

+     1-3 

23          Ha.       ~     0.54 

North  Polar  Di 

340     29 

37'.'23 

E.         -     0.12 

+      i.o 

F,          -     0,14 

+       1-5 

Mean      ....       -    0.197 

-     T.27 

1872. 

13 

E.         +     0.04 

Div..  Flex.,  etc,      .                 .      . 

Oct.       31           F. 

+ 

0.42 

+        3-6 

E.         -     0.10 

Nov.       8          F. 

0.31 

F.          -r     0,03 

+        1.3 

4  Dbaconis,  S.  P. 

2$ 

E.            +      O.IO 

+        t-i 

Mean      .... 

+ 

0.055 

n 

E.         -     0,01 

+        1.2 

h.      m 

Div,,  Flex.,  etc.      . 

+        o,3(> 

May         6 

S.          -     0.06 

Right  Ascension     .      .     12      6 

io,65& 

10 

F.          —     0.12 
S.          -     0,06 

+        1.7 

Nonli  Polar  Dislancc  .   34S     ig 

37-83 

ft  Dkaconis,  (Ref.) 

\t 

1    =  i-z 

+       1-9 
+       0,2 

1872.                                       s. 
Nov.     23           E.          -     1.21 
Div.,  FioK.,  etc.      .               .     . 

19 

E.         ~     0.03 

-t-       1.3 

+       0.1 

April     I          F. 

-       34.3'- 

F,          -     0.10 
Ha.       -     o.oi 

+       0,9 

27 

E.         —     0.04 

4  Deaconis.  (Ref.) 

32=  Camei.o 

AEDALIS, 

,„„=   % 

E.         -     0!^ 

4-        1.3 

1872.                                       s. 
April       I           F.          —     0,50 

h.     m. 

6 

E,         +     0.14 

+        1.4 

-       2.3 

Right  Ascensio 

.     12       48 

12.719 

13 

E.  -^     o.ll 

F,  4-     0,04 

+        0,7 

,/  VlRCINIS. 

North  Polar  Di 

tancc 

.     5     53 

3o'.'og 

July      5 

S.    .      -     0,04 

+        I.I 

h.     m 

Eight  Ascension.      .      .    12      13 

1872. 

5. 

Mean     .      . 

.      .       -     0.034 

+       o,g6 

21.479 

April     19          Ha. 

- 

0-75 

-       1,1 

Div.,  Flex.,  e 

-       0.57 

North  Polar  Distance    .   8g     57 

iS'.'28 

22            F.' 
25          E, 

- 

o!66 
0,04 

+    o!s 

a  VlRMNls. 

h,     m 

1872. 

Eight  As 

ension,       .      .    13      18 

27,142 

Jan,        31            Ha.        -      0 
Teb.       35            E.           +     0 

OS 

-       I 

6 

Mean     .... 
Div,,  Flex.,  ete,      . 

0,075 

-    0,52 

North  Po 

ar  Distance      loS     2^ 

31 ',88 

Mar.      24          E,          -     0 

03 

3 

April       s            E,           +      0 

+        0 

1872. 

.3          E.         +     0 

09 

+        0 

3 

KDAT,,S,S.P. 

Feb.      25 

E.         -     0.T3 

19            Ha.        -     0 

05 

+        0 

6 

26 

F.          +     0.05 ■ 

+        2,5 

22            F.           +0 

+         2 

h,     m. 

April       5 

E.         -     0.12 

+        0,7 

23            Ha.        -,    0 

+         0 

Right  Ascensio 

.   12    48 

12.719 

F.         -     0,11 

29            E.                   0 

+         0 

'3 

E.         +     0.07 

+       0.6 

M.ay         2            S,            +      0 

04 

+           2 

3 

North  Polar  Di 

354      6 

29,91 

16 

S,          -h     0.08 

4            F.           +      0 

ly 

Ha.       —     0,01 

7            E,           +     0 

+          0 

6 

1872. 

E.         +     0,03 

13            F.           -      0 

■f           I 

Nov.      33          E. 

+       0.6 

29 

E.         -     o.,3 

+        1.4 

23            S,           -      0 

+          0 

9 

Div.,  Flex.,  etc,    . 

—       o.og 

May         6 

S,          -     0.05 

+        2,9 

30        '  Ha,        -     0 

03 

+           I 

+       1,1 

June       12            E,           +0 

06 

+           2 

3 

16 

S.          -     0.06 

13          F,          +0 

+          0 

12  Canui 

Ven 

19 

E,         ~     0,01 

20 

F,          -     0,07 

Mean      ,      .      ,      .         +0 

015 

+         0 

86 

h.     m. 

30 

Ha.       -     0.04 

+        1.6 

Div,.  Flex,,  etc.     . 

Right  Ascensio 

.   12     50 

2.235 

31 
June        4 

E.         -     0,06 
E.         ~     o.ofi 

+        0,5 
+        1.3 

0  COEVI. 

North  Polar  Di 

tance 

■   50    50 

23  .'lo 

K.         -     0.08 
E.         -     0,07 

+        1-3 
+        1.7 

h.     m. 

1 8  72. 

13 

F.          +     0.03 

+        0,5 

Right  Ascension.      .      .   12     27 

Jan'        31            Ha, 

+       0,9 

July         I 

a,       -   0,01 

April        I            F. 

0,07 

+       0 

5 

S,          -     0.06 

North  Polar  Distance      I12     4 

i7'.'25 

4            Ha. 

0,06 

4-        I 

3 

Aug,      19 

E.         -     0.09 

-+-        0.7 

10            F. 

30 

S.          -     0,19 

1872,                                      s. 

22          F, 

0,03 

+        I 

3 

Sept.       6 

S           "^     o'o8 

Jan.       31          H^.       -     00s 

-f-       0,6 

M.iy        3          F. 

I 

16 

Mar.      24          K         -     0 

13          F. 

+        1 

S.          -     0.07 

April     ig          Ha.       -     0 

+      0 

3 

14          S. 

+ 

+        1 

S 

S.          -     O.IO 

22          F.         +0 

+       I 

27          E, 

+        0 

Oct.       23 

S.          -     0,01 

May        2          S.          -     0 

07 

+       2 

6 

31          E. 

s 

31 

S.          -     0.06 

+        1.3 

13          F.         +0 

05 

+       I 

5 

June        6          E. 

+ 

3 

Nov.       3 

F.         -     0.05 

16          S,          +     0 

+       0 

3 

13           F. 

0,07 

+        1 

7 

F,          —     o,io 

+       0,9 

30          Ha,       -     0 

06 

+       0 

Nov,        3          F. 

+ 

0,15 

9     ' 

E.         —     0,01 

+        1.0 

June      13          F.          +0 

+       0 

E.         —     0,01 

+       0.9 

Mean      .      ,       ,      . 

+        I 

26 

S,          -     0.15 

-+-        i.i 

Mean      .      .     '.      .        -     0 

023 

+     0,78 

Div,,  Fles,,  etc. 

Div,,  Flex.,  etc.      . 

0.08 

Mean      ,      . 

.      .       -     0.047 

Div.,  Flex,,  e 

-        0,36 

K  DitACONIS. 

e 

VlEC 

MS, 

<  VIRGI.M3. 

h.     m. 

h,     m. 

Eight  Ascension.      .      .    12     28 

0.490 

Right  Ascensio 

-    13       3 

ig.481 

Right  As 

ension,      ,      .   13    28 

'0.337 

North  Polar  Distance    .   19     30 

22 ','77 

North  Polar  Di 

tance 

■  g4    si 

1 7"  30 

North  Po 

ar  Distance    .   89     s<> 

25  "20 

1872,                                       s. 

1872. 

s. 

1872. 

s. 

Jan,       26          S. 

—      0-5 

Jan.       31 

Ha.        +     0,01 

+      0.4 

Div..  Fiex,,  etc.      .                 .      . 

-        0,27 

31           Ha. 

- 

0.02 

-      o-S 

April     10 

F.         -     0,07 

+       l.r 
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C  VmciN 

.s— Continued. 

rt  Draconis. 

sVrsa 

Mir-J 

ORIS.  S. 

P. 

1872. 

s. 

h. 

m.         s. 

h. 

m.          s. 

April     13 

E. 

+     0.04 

+          O.I 

Right  Ascension 

.      .      .    14 

0    55.5" 

Righl  Ascension 

■    14 

27     49-405 

E. 

+       l.o 

25 

E. 

+     0 

05 

North  Polar  Dis 

ance    .  25 

0     44','33 

North  Polar  Dis 

.  346 

15     52-54 

May        4 

F. 

+       2.S 

30 

Ha. 

+     0 

06 

+       i.i 

1872, 

1872. 

31 

E. 

+     0 

03 

+       0,5 

Apr.       3"            F. 

Jan.         9          F. 

E. 

May       (6          S. 

-        2,7 

Div,,  Flex,,  etc.      . 

4-        0.25 

E. 

03 

+       1.3 

30        s. 

Ha. 

06 

+       0.9 

31          E. 

+     0.17 

13 

F. 

+     0 

+       I.I 

June       6          Ha. 

+     0,04 

-       1.5 

Boo 

July        I 

S. 

+     0 

+      0.9 

26          Ha. 

Aug.     II 

E. 

07 

+       1.0 

July         I          S, 

-       2.3 

h. 
.    14 

Nov.       3 
18 

F. 
E. 

+     0 

25 

+       1.6 

Mean      .... 

+     0.036 

-       1,37 

Right  Ascensio 

39     23.846 

32 

E. 

-     0^ 

°L 

+      0^7 

Div„  Fles,,  etc,      , 

-       0,23 

North  Polar  Di 

tance 

.    62 

23       5'-' 1 7 

Mean     .      . 
.Div„riex„e 

+■     0 

019 

+       1.06 

BOOTIS, 

1872. 

s. 

Jan,       30          S, 

h. 

Feb,        I           E, 

Right  Ascension 

.      ,      .     14 

9     49-410 

Apr.        4          IJa, 
22           F. 

+ 

I 

11 

4-       I 
4-        1 

7 

i  VIRGINIS,  (Rcf.) 

North  Polar  Distance    ,     70 

8     59 '25 

May         9            Ha. 

4- 

4-        0 

6 

3 

1872. 
April     30 

■    1S72, 

30        s. 
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S, 

-     i!6i 

May        b          S. 

+     0.17 

+      0.6 

31 

E. 

-     0.83 

26          S. 

+     0.04 

+       2,5 

1872. 

Mar,      2g 

F. 

+     0.31 

-      3-0 

June      ir          S. 

+       0,8 

Jan.       12          E. 

+     0.31 

May         6 

S. 

-     0  91 

17          F, 

+    0.04 

+       1.6 

Div„  Fleit,,  etc,    . 

+      0.33 

23 

S, 

-     0.09 

-1-      0.4 

iS          Ha. 

+     0.09 

-^     0,4 

26 

S. 

-     1.60 

Aug.       3          E, 

+        1-3 

S. 

+     0.69 

+       0.3 

6          Ha. 

+     0.09 

) 

DRACONtS. 

17 

F. 

-     0.23 

+       0.1 

7          E. 

+    0,08 

+        1.4 

13 

Ha 

+      r.i 

23          S. 

+     0.09 

h.    m. 

July       30 

E. 

-     0.65 

26          S, 

+       1-9 

Right  Ascensio 

n.     .      .1;     53 

38.180 

Aug.        3 
6 

E, 
Ha 

+     2  25 
-     J. 39 

-      0.6 

30        s. 

+     0.07 

+       2,9 

North  Polar  D 

stance    ,   38     29 

42,79 

17 

E. 
Ila 

~      o.l 

Mean      ,      .      .      , 
Div.,  Flex.,  etc,      , 

+     0.081 

-^       1-3S 
-      0.46 

1S72. 

Ha 

Jan,         I          S. 

-     0,04 

26 

S, 

+      0.3 

a  Lyrm. 

19          E, 

30 

S, 

+-      0.5 

21          S, 

-    0:03 

-        1.6 

Nov.     15 

E. 

-    i-37 

h,    ni 

24          F. 

-     0.30 

19 

E. 

-    0,40 

+      1,1 

Right  Ascensio 

.      .      iS     32 

36,275 

25          S. 

-     0.05 

23 

E, 

+    1,66 

29          S. 

-     0,19 

+       0.7 

Dec,      10 

F, 

+    0.19 

-       1-3 

North  Polar  Di 

tance  .      5i      20 

2.75 

31          E. 

-     0,25 

14 

F. 

—     1. 51 

July      12          Ila 

-     0,54 

+        0.5 

1872. 

Nov.      23          E. 

+        1.4 

Mean      .      . 

~    0.3S0 

+       0,04 

—       0,4 

Div„Flex.,e 

-      0,48 

e'. 

-      o,S 

Mean     .      .      , 

-     0,208 

19          E. 

—     o.og 

+       0,5 

Div.,  Flex.,  etc. 

+          D.6 

rSUnS 

:MiNonis,  S,P, 

25           S.' 

+       O.OI 

29        s. 

+     0,3 

y 

Sagtttaeij, 

h.     m. 

31          E. 

Right  Asc 

11     .     .     i3     13 

37.558 

Feb.        4          E. 

—     0.7 

h.     m. 

May          6            S. 

Righl  Asccnsi 

n     .      .     17     57 

35- '1^7 

North  Pol 

ar  Di 

lance.   356°   36 

23  "83 

23        s, 
June      17           F. 

+     0,07 
+     0.06 

+        0^6 

North  Polar  D 

stance.   120°    25 

22'.'44 

1872. 

July         8           Ha 

—     0,04 

—       0.3 

Jan.         5 

F, 

+     3-o8 

29            Ila. 

+     0,03 

1872. 

E. 

-      0.3 

Aug.        3           E. 

+     0.09 

-       0.3 

Mar.       29            F. 

F. 

-     oigS 

6         Ha. 

June      17          F. 

-     0,03 

-f       0.4 

S. 

26          S. 

—    0.03 

—        0.4 

18          Ha 

-     0.07 

-       0,7 

Feb,        7 

S, 

Nov.       4           F- 

July         I          S. 

-       0,9 

-     i.6y 

+       r.3 

23          E. 

+     0,09 

-t-        1.9 

8          Ha 

Ha 

+      0.7 

Dec.        6          F. 

+     0.04 

—        2.4 

20          Ila 

23 

-     0.37 

+      0.6 

13          E. 

-     0.06 

24          Ha 

+     0.04 

Mar,        6 

-      0.62 

14          F. 

+     0.03 

+       0.9 

Aug.     17          Ha 

+     0.13 

16 

E, 

+  0,23 

-      0.9 

21           Ha 

-     0.09 

-       o,& 

-   0.09 

Mean      .... 

-     0.048 

+        0.03 

Nov.       4          F. 

F. 

~  0,36 

-+-      0.2 

Div.,  Flex.,  etc.      . 

—        0,30 

April      13 

E, 

-    1,62 

Mean     .      .     . 

-     0.095 

-    0.63 

14 

F, 

-  1.25 

+      0,2 

/i  LYE.1!, 

Div.,  Flex,,  etc. 

-     0.05 

Aug.       2 

E, 

+  2.46 

Nov.      16 

F, 

h.   m 

Dec.        2 

F, 

-      0.6 

Right  Ascensio 

.      .      .   18    45 

21.240 

Sagittarij, 

13 

E, 

-     0-35 

F, 

North  Polar  Di 

tance    .   56    47 

4'.o6 

h.     m. 

23 

E. 

+       o.i 

Right  Ascensic 

n     .      .     iB      6 

6.512 

24 

S. 

-     0.27 

jaf-ir          E. 

—     0.07 

o"9 

North  Polar  D 

stance,    ii[°      5 

22!  62 

Mean      .      . 

-     0.142 

-       0.05 

.9          E. 

+     0.07 

-^     0. 1 

1872 

Div„FleK.,  e 

-       0.18 

29        s, 

Mar.       29            F, 

-     0.05 

+     0.2 

+     0,4 

May  ■   26          S, 

SERI'l!N-rIS. 

July       26            Ha 

June      n            S. 

+     0.03 

2S            Ila 

+    o',o6 

July       12            Ha 

+     0.5 

29            Ha 

19            F. 
29          Ha 

-     o!oi 

Righl  Asc 

ensio 

n.      .      .   i3     .4 

41,148    , 

Aug,        3          ■  1^. 
6            Ha 

+   0.14 
+   0.05 

4-       0.4 

Aug-.      1;            H: 

-     0.05 

-       0,6 

North  Po 

1872. 
Mar.        9 

ir  D 

stance    .   92     53 

4&-"54 

Nov.      23            E. 

Dec.        6          F. 

ro          F, 

-1-   0,13 

4-        1,8 
+      0^6 

Mean      .      .      . 

—     0.007 

+       0.36 

F. 

0^00 

+       1,9 
+       2.7 

13          E. 

Div,.  Flex.,  etc. 

RHJE  MiNORIS, 

E  1 

Ha 

F. 

■+■     0,13 
+     0.14 

Mean      .... 
Div.,  Flex,,  etc.      . 

+   0.032 

-      0.32 

Right  Ascensio 

n.      .      ,   h.    m. 

37-558 

Mean      .      . 
Div.,  Flex.,  e 

-f-     o.oyo 

Aquiljk. 

+      2.30 

Right  Ascensio 

SAGI-fTARll. 

h.    m 
ti     .      .     18    47 

19.669 

North  Polar  D 

stance    .     3"    23 

36:17 

h.  m 

North  Polar  Distance  .   116    27 

10!  05 

1872. 

Right  As 

14-433 

Jan.       11           E, 

-     0.67 

~       2.6 

1872. 

19          E. 

-      0.6 

North  Po 

ar  Distance    .  98     19 

5t'.';7 

Aug.       6          Ha 

-     0,06 

Hosted  by 
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CORRECTIONS  TO  THE  STAR-POSITIONS  OF  THE  AMERICAN  EPHEMERIS, 


i  aqv 

h,U. 

cl  Aquil.-e. 

1   AQUlL/li, 

Right  Ascension,      . 

'r 

59    31.540 

Right  Asconsio 

h, 
[1.      .      .     ig 

19    2.609 

Right  As 

cnsio 

h. 
n.      .      .     ig 

44     32.244 

North  Po 

ir  Distance 

.   76 

ig     2g'.'o8 

North  Polar  Di 

tancc    .     8? 

8      I7'.'63 

North  Po 

arD 

stance    .     s! 

28        4'.'20 

1373. 

1B72. 

s. 

1872. 

E. 

F,         + 

July      19          F, 

-     0.06 

-        0.6 

F. 

—       0.3 

19 

E,         + 

22          E. 

+      O.IO 

28 

F. 

25 

S.          + 

28          Ha 

4-     0.12 

31 

E. 

4-       0.5 

31 

E.           - 

0.03 

2g          Ha 

+     0.07 

Feb.        I 

F. 

4-        0,3 

Mar.      3r 

Ha.       + 

o.oS 

+       0.6 

30          E. 

+    o.tg 

+        0.3 

4 

E, 

H-      0,08 

May       23 

S,          - 

0.07 

31           l^ 

-1-    0.05 

+        0.3 

13 

F. 

-      0.05 

4-        1.4 

July       22 

E.         + 

0.18 

+      0.9 

Aug.        3          E. 

F. 

4-      0.04 

4-      r.o 

23 

F.         + 

6          Ha 

25 

F. 

-     0.06 

26 

Ha.        + 

o.og 

7          E. 

Mar,        4 

E, 

4-      0.1 

Ha.       + 

17          Ha 

+    0.09 

31 

Ha 

4-     0.05 

29 

Ha,       -h 

30          S. 

+      O.IO 

+        2,1 

July         I 

S. 

+     0,07 

30 

E.           - 

0.08 

+       0,7 

Sept.      iH          F. 

19 

F. 

-      1-5 

Airg,       6 

Ha.       + 

23          E. 

-1-     0,02 

E. 

+     o!o6 

23 

S.          + 

Ha 

S-         + 

0.07 

+       2.7 

Mean   .... 

+      0.065 

+       0.6s 

F. 

+    0^06 

Sept.       3 

s.        + 

o.og 

+       0.5 

Div„  Flex.,  etc.    . 

-      o,3g 

28 

Ha 

-    0,05 

Dec.        6 

F.         + 

O.oS 

-      0.7 

F. 

4-    0.05 

F.         + 

0.15 

+       0.8 

Aug.       g 

Aqvu.m. 

Sept.       3 

S. 

4-     0.02 

Mean     .     . 

.      .       + 

0.091 

+       0.66 

16 

S, 

4-       O.I 

Div.,Fitx.,el 

h. 

F. 

—     0.04 

4-        I.I 

Right  Ascensio 

...     19 

30     0.232 

21 

S. 

4-     0.03 

4-       0.7 

S. 

4-     0.05 

North  Polar  Distance    .     97 

13     34'.'27 

E, 

4-        1.7 

h. 

Oct.        g 

S. 

—     O.og 

4-        1.5 

Right  Asc 

.     ig 

!0      8.666 

,'?''■ 

E. 

4-     0.05 

-       1-5 

July          I            S. 

+     0.05 

Dec.        6 

F. 

4-     0.03 

Norili  Pol 

r  Distance 

.    109 

10    38.87 

19            F. 

22          E, 

+       0'° 

13 

E. 

F. 

-     D.03 
4-     0.04 

4-      0.7 

4-         0.2 

1872. 

23          F. 

+       2.4 

May       23 

S.          + 

+       2.3 

26          Ila 

-h     0.03 

Mean      .     . 

4-     o.oiS 

+         0.T5 

July         I 
'9 

S,           — 
F. 

0.01 
0,03 

+       3.2 
+       t-3 

28            Ha. 
2y          Ha. 

-+-    0.07 

Div„FIex.,o 

0, 

-         0,23 

E.         - 

0.06 

+         2.9 

Aug.        3          E. 

+       0.2 

P   AQUlL.^i, 

23 

F.           + 

+       3-0 

17          Ha. 

+     0.06 

4-        2.4 

n.      ,      ,     ig 

27 

28 

F.         + 

Ha,       + 

0.05 
0.06 

+       2.7 

Sept,       3          S. 
28          E. 

+     0.04 
+     0.12 

+        2.1 

Right  Asc 

cnsio 

4g      1.510 

29 

Ha.        + 

0.04 

_■_ 

Mean   .      .     .      , 

+        1,07 

North  Po 

ar  Di 

tanee    ,      83 

54     39''<J7 

Mean     .      . 

.      .        + 

0.02S 

+       2. 57 

Div„  Flex,,  etc.    . 

~       0.46 

1872. 

Dlv.,  Flex.,  el 

-       0.19 

Feb.      13 
July        I 

F. 
S, 

+     0.07 

4-        1.4 

(!  DuAC 

3NIS, 

7 

Aquil^. 

h. 

19 

F. 
E, 

-     0.08 

+       0.2 

Right  Ascensio 

40     10.433 

3' 

F. 

4-     0,03 

4-        i.o 

Right  AsceHsion.      . 

.     ig 

12      31-173 

Aug.       9 

Ha 

4-     0.04 

North  Polar  Di 

tance    .     79° 

41     48'.'.i5 

23 

S. 

4-    0.03 

4-        0.3 

North  Pol 

r  Distance 

.     22" 

33    ag.'ss 

1872. 

Sept.     21 

3. 

4-      0,05 

4-        o.S 

4-     0.04 

1872. 

Jan.       28          F. 

Oct,         g 

s! 

-i-      0.07 

Jan.       ri 

E.           - 

0.05 

~        3-2 

S     1 

+       1.6 

E. 

—      0,03 

E.         + 

0.09 

Dec.      13 

E. 

S.          + 

0.09 

Feb.        4          E. 

+     0 

F. 

—      0.04 

'h        0.5 

3' 

K.         - 

21           F. 

+       I.I 

July      26 

Ha.       - 

o.'oS 

Mar.      31           Ha. 

+     0 

Mean     .      , 

4-       0.95 

July      23          F 

+     0 

05 

Dlv.,  F!cx.,e 

Mean      .      . 

+     0.72 

26          Ha. 

Dlv.,  Flex.,  et 

27          F. 

-     0 

03 

4-       0,6 

3.UR 

M  MlKOLUS. 

ij  Dkaconib,  S.  p. 

2g          Ha! 
3C           F. 

-     ° 

06 

Right  Asc 

ensio 

11. 

1.      .     .      tg 

52      18.360 

h. 

Aug.       9          Ha, 

+     0 

Right  Asc 

nsion.      . 

■    ig 

12    31-173 

17           Ha. 

23          S. 

+     0 

01 

4-        0.7 

North  Po 

ar  Di 

l.nce    .       ; 

4     37''o6 

North  Pol 

r  Distance 

.  337 

26      ro',44 

26          S. 

H-     0 

05 

1872. 

1872. 
Mar.      ig 
Div.,FleK.,e 

30          S. 

+      0 

+        o.g 

July         I 

-    o.ao 

-        0.6 

Ha.        - 

o!o2 

+    0.45 

Sept.       3          S. 
\t          S.' 

4-      0 

03 
03 

-        0.8 
4-        3-1 

'9 
27 

f'. 

E. 
F. 

-     7-29('- 

-       0,3 
4-        0,3 

21           S. 

F. 

T    DHACON 

s,  S.  P. 

24          S, 

+      0 

05 

Sep,.      '3 

—     0.23 

.'. 

h. 

28          E. 

+    0 

47       0.6 

16 

S. 

+       0.3 

Right  Asc 

■     19 

18      o.o3g 

Oct.        9          S. 

24 

S, 

4-       0.5 

14          E. 

+    0 

4-        '1.3 

28 

E. 

—       0.9 

North  Pol 

ar  Distance 

.    34& 

7      o.'gg 

Dec,      13          E, 

+      0 

03 

Oct,         9 

S, 

rx .. 

14            F. 

-   0 

01 

+       0.8 

14 

E. 

-     i-g 

S.          + 

0^6 

-       I.I 

Mean     .... 

+    0 

040 

+       0.^ 

Mean      .      . 

—     0.515 

—      0.S5 

Div.,  Flex.,  et 

+      0.26 

Div.,  Flex.,  etc.       . 

Div.,  Flex.,  e 

Hosted  by 


Google 


GIVEN  BY  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE,  1872. 


\  Urs/e  MI^ 

jh. 

F, 

e  Delphini, 

h,    m.       s. 

CVGNI, 

h. 

Right  Ascension.     . 

.     19 

^360 

Right  AscoLislon,      .     .     20    27       5.S 

P  „1     Ascension 

52     24.080 

Noith  Polar  Distance 

■  358 

55     22 

.'94 

North  Polar  Distance    .     7g      7     4S'.'3 

N      1   Polar  Dis 

ance    .     49 

rg     27'.'33 

1S72. 

s. 

1872.                                       s. 

IS 

Jan.       22          S. 

+ 

Jan.          2            S.           -     O.OI 

J                 s, 

+     o,r7 

.5           F.          - 

0.70 

April       I           F.         +     0.01}            + 

Iul>         5          Ha. 

+     0.14 

Feb.       14          F. 

+ 

July      23          Ha.              0,00            +      . 

F, 

+       i.g 

21          E. 

+ 

1,6 

27          Ha.       +     o.og            —       1 

A  g                    Ha, 

+     0,07 

22          F. 

4-57 

+ 

1.5 

30          Ha.       +     0,04 

3,10 

31           Ha,       +     0.02 

M     n           ... 

+     0,012 

+       I, go 

M.ar.        5           F.          + 

1,17 

Aug.       g          Ha.       -t-     0,06 

r        Fie      etc.      . 

12          E.         -+- 

21           Ha.      +     0.07            +       1 

ifi          E.         + 

1.69 

Sept.     14          F,         +     0,06            I-       i,g 

ig          Ha. 

+ 

Nov.        I          S.          +     0,10            +       0,9 

12- Year  Ca 

•ALOGUE,  IS79,S,  P,                      1 

20          F.         + 

+ 

Dec.      14          F.         +     0.03            —       2,7 

2X            E.           -h 

1,36 

1,4 

h. 

24            E, 

1,8 

Mean     .      .      ,      .       H-     0,050          +       0.25 

Right  Ascension 

53     i9-oOo 

27            Ha. 

+ 

0,9 

Div„  Flex,,  etc.      .               .      .             -       0,16 

April        1            F.           + 

2.05 

^- 

North  Polar  Dis 

ance    .   350 

4     14 '35 

2          E. 

0.65 

2,g 

10          F.         ~ 

2.55 

+ 

Geoombridge  3241. 

1872. 

13          E,          - 

0.29 

April       2          E, 

+     0.13 

Nov.      18          S.          + 

o.-lS 

+ 

'■^ 

h.    m.       s. 
Right  Ascension.     .      .     20    30    32.517 

Div,,  Flex,,  etc.      . 

4-        0,11 

Moan     .      .     .      .       - 

0,297 

+ 

1.03 

6 

1  Cygni. 

Div.,  Flex,,  etc.      . 

0.17 

North  Polar  Distance    .     17     5+      7,35 

1872.                                       s. 

Ra!     Vsccnsion 

2'r 

I       g.67r 

T  Aqu 

i,«. 

July      23          Ha.       -     0.05            +       r  0 

h. 

m 

Div.,  Fle.t.,  etc.      .               .      .             -       0     j 

No   1   Polar  Dis 

ance    .      51° 

52     43''24 

Right  Ascension.     . 

■    rg 

57     53 

200 

rS7' 
II           3          F, 
D     ,rie^,etc.      . 

^ 

North  Polar  Dislance 

.  a; 

4     52 

'78 

GKOOMnmnnE  3241,  S.  P. 

h.      m.       s. 

-      0.23 

-       0.34 

1872. 

s. 

Right  Ascension,      .      .     20    30    32.5r7 

July      30          Ha. 

CVOKI. 

Sept.        3          S.          + 

O.OI 

+ 

0,4 

North  Polar  Distance    .342      5     52.65 

li. 

m         s 

Mean     .      .      .      .       + 

0.005 

+ 

0,40 

1872.                                       s. 

Right  Ascension 

7     29.327 

Div,,  Fles.,  etc.      . 

- 

0.32 

Mar,      27          Ha.       +     0.17            -h       1. 1 
Div,,  Flex,,  etc,      ,               .      ,             +      0,33 

North  Polar  Dis 

ance    ,     60 

17     4S'.'76 

o'  Cai'rj 

ORM, 

0  Cvr.Ki. 

iS-   .       a 

,      ^'^^ 

h. 

5            F, 

4-      0,01 

+        1.4 

Right  Ascension.      . 

10    57 

036 

12                E. 

+      r.2 

Right  Ascension.     .      .     20    37      4.104 

20             E, 

+     0,10 

North  Polar  Distance 

■    '■'^ 

56     22 

31 

North  Polar  Distance    .     45     10    33"90 

21                 F. 

Mar.        6          S. 

-     o'.o6 

+      0,8 

1872. 

15           li. 

-       o,3 

April     ag          E.         + 

o.od 

1872,                                       s. 

May      27           E. 

+     0.06 

+        0,2 

May      26          S.          + 

0,13 

+ 

1.3 

Jan.         2          S.          +     o.,o 

28            F. 

+     0,06 

+         1.4 

July       30          Ha.       + 

0.03 

12          E,         +     0.05            -      0.3 

July      23          F. 

4-       0,5 

3t           Ha.      + 

Feb.      13          F,         —     0,04            +       i.o 

25           Ha. 

Aug,        g          I  la.       + 

0,04 

Mar       ''           f'         ^     o'o2            ~      0I 

Sept.      14          F. 

Sept.      19          F.         + 

0.0a 

+ 

ig          F, 

+     0.07 

+      i,g 

Dec.      14          F.          + 

April       r           F,         -     0,01            +       2^0 

Oct,       2r           S. 

+     0.03 

2g          E.         -     0.30            +      0.3 

Nov,                             7                                         ^^■ 

+      0.20 

Mean      .      .      .      .       + 

0.O7g 

0,16 

July      23           Ha,       ■\-     cor            +      0,3 

.5           E, 

+      0.07 

-     0.6 

Div„  Flex.,  etc.      . 

- 

0.30 

25           Ha.       +     o.lg 
Dec.      13          E.         -     0.04            -       T.7 

23           K, 

"^  !±'_ 

+      1.3 

Moan     .... 

+     0.97 

'K  Capri  orni. 

Mean     ....       —     0.003           +       "-'^ 

Div.,  Flex,,  etc,      . 

-       o,3r 

Div„FieK,,  etc,      ,                 ,      ,           -      0.22 

Right  Ascension.      . 

■  'i' 

19     59 

541 

SI  AQUARir, 

Ckpiiei, 

h. 

ra.         s. 

North  Polar  Dislance 

■   i°8 

37     44 

S7 

Right  Ascension 

■    ■    21 

IS   31-391 

1S72, 

s. 

Right  Ascension,      .      .     20    45     44.S55 

North  Polar  Dis 

ance    .     27 

57     23'-'7g 

July       53            Ha.        + 

+ 

1.6 

25            Ha.        ~ 

0,06 

North  Polar  Distance    .     99    27     4l','86 

1872. 

27            Ha.        - 

0.13 

+ 

0,4 

J-tn.         2          S. 

30            Ha.       + 

0.08 

1872.                                       s. 

5          F, 

1.3 

April       I           F.         -     0,16             +       o,t 

9          F, 

Aug.      ^9            Ha!        - 

July      23          Ha.       +     o.oi:>            +       1.5 

20          E. 

-     0.13 

21           Ha.       + 

+ 

25           Ha.       +     0.08                      .    . 

2r           F. 

~     0.23 

Sept.      14          F.          -i- 

27          Ha.       +     0.20            +       0.7 

Mar.      15           E. 

10            F. 

■hi          Ha.       +     0..4            -       0.4 

May      28           F, 

+     0.0s 

-        0,3 

Nov.        I           S.          -h 

0.14 

+ 

Aug.     ar           Ha.       +     0,09            +       3,i 

Aug.       2           Ha. 

-     0,05 

Mean     .      .      .      .       - 

0,006 

+ 

1,14 

Mean     .      .      .      .       +     0,068           +       1.00 

Mean     .      ,      ,      , 

-     0,055 

-       ^6^ 

Div.,  Flex,,  etc.      . 

Div.,  Flex.,  etc.       .                   .      .            -       0.43 

Div.,  Flex.,  etc.      , 

Hosted  by 


Google 


CORRECTIONS  TO  THE  STAR- POSITIONS  OF  THE  AMERICAN  EPHEMERIS, 


f  AQtTARll— Continued. 

79  Dracon 

s,  S.  P. 

a  Crptiet,  (Ref,) 

1S72. 

g 

h.     m 

s. 

1872. 

May       2S 

F.          +     0,14 

Right  Ascension     . 

.     21     51 

16.440 

Oct.       21           S. 

Aug.        2 

lla.      +     0.05 

Sept.     16 

North  Polar  Distjvnce 

■  343      5 

48. '32 

Oct.      31 

F*.          +     o!o3 

I   PF.CASI. 

1E72. 

IMean      .     . 

.      .       +     ^0^ 

+       0.63 

April     16          S.          - 

h.     m 

Div.,  Flex.,  ct 

-      0.46 

Nov.      18           S.          + 

0.43 

~       1.6 

Riglil  Ascension.      .     .     21     i 

10.0S7 

Mean     .      .     .      .       + 

0.160 

-       0,85 

North  Polar  Dislancc    .     70°    4 

29'.'72 

t  Pegasi. 

Div..  Flex.,  etc.      . 

+      0-35 

1E72. 

h.   in. 

^ 

£>,",„".   -  °:°r 

+     2.7 
-    0,09 

Right  Ascension.      .      .    21      37 

S3. 976 

79  DHACON 

s,  (Ref.) 

North  Pol 

ir  Distance    .   80    42 

37''97 

1872. 

/)  Aquami. 

1872. 

,, 

Oct.       21           S. 
Nov.        I           S. 

-  1,4 

—  0.8 

h.     Ill 

Jan.         2 

S.          -     0.06 

Right  Ascension.      ,     ,     21     2 

49-i<il 

5 
9 

F.         +     0.03 
F.           ~     o.oS 

+      0.1 
+       1-4 

Mean      .... 

-       ^-^o 

North  Polar  Disianco    .     9& 

57'.'6l 

Feb.      2: 

E.  -     0.01 

F.  +■     0.05 

+           I.O 

+       0-7 

1872.                                       5. 
Jan.          2            S.           -      0.04 

26 

S.          +     0,02 

—       0.7 

n  A9U 

Mar.         4 

F.         +     0.06 
S,                  .      . 
E.         -     0.02 
E.         -     0.07 
E.          -     0.13 

S.'         +     o^oa 
E.         -     0.02 
F 

-      0.6 

h,      m 

12            E.           +     O.og 
Mar.      15          E.         +     0.09 

-f-         2-4 

+      1.7 

20 

+       i!r 
-       1,6 
+       0.5 

+       1-5 

Right  Ascension.      . 

■  21     59 

12.529 

April     29          E.         +     O.IO 
May      26          S.          "     0.04 
;        '      27          E.         +     0.05 

iAng.     "2          Ila.       -     oTo 

+       o.s 
+      0.5 

27 
April     16 

May      26 

28 

Norlh  Polar  Distance 

1872. 

fc.  ^   i.  : 

.     go    56 

25-99 
+        1. 5 

■  Nov.      15          E.                 0.00 
23            E.           +     0.10 

+        i-i 

Aug.       2 

Sept.      14 

16 

Ha.       -f-     0.06 
F,          -     0.01 
S.          +     0.03 

+       1.3 

May      28           F.         - 
Aug.     30          S,          + 
Sept.       3          S.          + 

o.og 
0.04 

+       0,4 

Mean     ....       +     0.024 

+        I. SO 

Nov.      23 

E.         +     0.05 

+       4-6 

19          I'-         + 
Nov.        7          E.         + 

0.03 
0.07 

+       0.8 
-+-       0.6 

Div.,  Y\ex..,  etc.      .                 .      . 

-        0.49 

Mean      .      . 

.      .       -     0.009 

+       0.54 

20          F.         -i- 

0.08 

Div„Flex.,e 

—        0,25 

li  CErHRI. 

Mean     .      .      .      .       + 

0.034 

+        0.52 

Div.,  Flex.,  etc.      . 

-       0.47 

h.   m. 
Right  Ascension.      .      .   21     a6 

59.960 

£Pi;GASi,(Ref.) 

North  Polar  Distance    .  20°      0' 
1872.                                       s. 

4. "5 1 

1872. 
Oct.       21 

S.                  .      . 

+        1,8 

a  Aquari 

1872- 
Nov.      23          E. 

(Ref.) 

'■ 

Jan.         2          S.          -1-     0.09 

11  Cephei. 

5           F.         +     0.16 

h.     m. 

13          E*.         -     0,06 
May      28          F.         -     0.05 

-       1-5 

Right  Asc 

2,362 

0  Aquarii. 

Sept.       6          S.          +     0.43 

North  Pol 

ar  Distance    .   19     16 

4o'.'47 

h.    m. 

s. 

MeaTi      .     .      .      .       +     0.060 

+       0.60 

Right  Ascension.     . 

.   22     10 

4.679 

Div.,  Flex.,  etc.      .                 .      . 

-1-       0.27 

Aug.       3 

Ila.       +     0.^32 

North  Polar  Distance 

.    98     25 

10.^42 

/J  Cepiiei,  S.  p. 

11  Cephei,  (Ref.) 

1872. 
May       27            E.           - 
Sept.     14          F.         4- 

0-- 

+       0.2 

Right  Ascension.      .      .   21     26 

56.960 

1873. 
Oct,       29 

S.                  .      . 

+     ri.5 

19          F.          + 

Oct.        21            S,            + 

31          F.         + 

0,09 

+       0.5 

North  Polar  Distance.  339     59 

55-49 

Nov,      S3          E.         + 

0,0s 

-1-        1-7 

1872.                                       s, 
April     16          S.          —     0.3' 

+       I.I 

fi  Caphicorni. 

Mean     ....       + 
Div.,  Flex.,  etc.      . 

0.035 

+       0.B7 
-        0,46 

Nov,        20             F.            +      O.O! 

h.    m. 

Mean     .     .      ,      ,       —     o.iso 

-f-       I -10 

Right  Asc 

18,936 

Div.,  Flex.,  etc.       .                   .      . 

+      0.38 

North  Pol 

ir  Distance.    104       9 

Q-45 

^  Aqu 

Rl.. 

&  CEP.IE,,  (Ref.) 

1873. 
Aug.       2 

Ha.        +     0.06 

Right  Ascension.      . 

h.     m 
.  22     18 

44.374 

Oct,      29          S. 

-       3-8 

Sept.      14 

F.          +     o.o5 

-t-       3.0 

Nov.       7 

E.         +     0.05 

+         2.3 

North  Polar  Distance 

.   89     16 

16!  30 

8 

F.         +     0.01 

+       2,6 

^  Aquarii. 

E,         -     0.03 

+       1.9 

'^7^- 

F.           +     0.03 

Sept.     19          F.         - 

+       0.7 

h.    m 

23 

E,         +     0,03 

+          3.2 

Nov.      23          E,         + 

■t-       1-5 

Right  Ascension.      .      .   21     30 

56.163 

Mean     .      , 

.      .       +     0.030 

+       2-53 

Mean     .     .     .     .       + 

0.065 

Norlh  Polar  Distance    .   98°    25 

36-3' 

Div.,  Fle>i.,et 

-      0.29 

Div.,  Flex.,  etc,      . 

~      0.38 
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GIVEN  BY  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE,  1872. 


17  Aquakii. 

1  Aquarii. 

0  CEViia,  S.  P.— Continued.                    | 

h.     m. 

s. 

h.     m. 

s. 

1872.                                       s. 

Riglit  Ascension,      .      ,   22     28 

46.G87 

Right  Asc 

nsion.      .      .  22     45 

56.0S3 

April     25          E.         -     0.14 

-     1-3 

+     0.7 

North  Polar  DislancG    .   go    46 

34 '.'S3 

North  Pol 

r  Distance    .  98"    15 

35"33 

Mean     ....       -     0.030 

-    0.30 

.372.                                      s. 

1872. 

Div,,  Flcs.,  etc.      .                 .      . 

4-    0.45 

May       28            F.           +     0,10 

+        0.9 

July         8 

S.          +-     0.12 

Aug.     30          S.          +     o.ii 

Aug.        3 

Ha.       H-     0.14 

Sept.       3          S.          +     0.07 

-        1.5 

30 

S.          -^     0.09 

+      0 

e  PiSCIUM, 

Oct.       21)          S.          +     0.05 

+        1,0 

Oct.       29 

S,          4-     0.07 

+       1 

7 

Nov.        7          E.         +     O.II 

+         J.O 

Nov.      15 

E.         +     o.iS 

5 

h.      in. 

12          F.         +     0.07 

+     1.4 

Right  Ascension.     .      .   23     21 

28.499 

15          E.         +     0.07 

-        1.3 

Mean     .      . 

4-       0 

40 

Dec.        6          S.          +     0.01 

+        1.3 

Div.,  Fle:(.,el 

-       0 

46 

North  Polar  Distance    .   84     19 

24.57 

Mean      ,      .      ,      .       +     0.074 

+        0.40 

1872. 

" 

Div.,  Flex.,  ttc.      .                 .      . 

-        0.46 

a   PiSCIS  AUSTRALIS. 

h.    m. 

Nov.       8          F.         4-     0.08 
27          E.         +     0.08 

4-           2.0 

4-        1.7 
+        1.8S 

226  Cephf.1. 

li.    m. 

Right  Asc 
North  Pol 

nsion.      .      .   22     50 
r  Distance  .   120     17 

34.389 
59.18 

Div!,"Flex.,  etc.'      '.                 '.      . 

-      0-35 

Right  Ascension     .      .     22     30 

1-093 

1872. 

'  PiSCIUM, 

North  Polar  Distance  .     14     25 

i<)'('6 

Jan.       13 

F.         +     0.05 

E.         +0 

24 

-       1  9 

Right  Ascension.      .      .     23     3 

22,074 

1872.                                       s. 

May      28 

P 

03 

Nov.      23            E.           +     0.08 

July         8 

S 

4-     0 

03 

5 

North  Polar  Distance    .     85      4 

I '.'5  8 

Div.,  Flex.,  etc.      .                 .      . 

-     0.30 

Aug.     30 

S 

05 

4-        I 

8 

Sept.       3 

S 

4-      0 

04 

1872.                                       s. 

Oct.         6 

B 

4-        I 

e 

Nov.       4          F,          -     0.14 

4-       0.3 

S 

4-       0 

+        3.7 

f  Pegasi. 

29 
3> 

s 

F 

4-     0 

06 

4-        I 

3 

Dec.        7          S.          4-     0.04 

h.    1,1. 

Nov,        I 

S 

+           C) 

5 

Mean      .     .     .      .       -     0.0I.0 

4-      r.ig 

Right  Ascension.      .      .   22    35 

4.649 

F 

F 

~      0 

17 

4-        1 

7 

Div.,  Flex.,  etc.      .                 .      . 

North  Potar  Dislance    .   jg     go 

g','14 

Dec.        6 

S.          -+-     0 

16 

y  CEi-HEI,  (Ref.) 

1872.                                       s. 

Mean      .      . 

031 

4-        0.41 

Aufi.       2          Ha.       +     0.02 

Div.,  Flex,  et 

-        0.05 

h.    m. 

Nov.        I           S.          +     0,12 

+          O.I 

Right  Ascension.      .       .    23     34 

6.600 

7          E.         +     0.14 

+       1.3     . 

12          F.         +     0.14 

+       1.9 

North  Polar  Distance    .   13      4 

55.08 

15          E.         +     0.12 

a  Pegasi. 

23          E.         +     0.04 

+       1.3 

1872,                                       s. 

Dec.        b          S.          +     0.04 

h,     tn. 

Oct.       31           F.          +     0.28 

+      0.6 

Right  Asc 

nsion.      .      .    22      58 

23.149 

Nov      20          F. 

Mean      .      .      ,      .        +     0.0S9 

+          O.CIO 

Div.,  Flex.,  etc,      .                 .      . 

-    0.19 

North  Pol 

1872, 
Jan.       13 

r  Distance    .   7°S     28 
F.          +     0.03 

57.65 

Mean     .      .      .      .        -i-     0.280 
GEOOMiiKinGE  4163, 

29 

F.                 .      . 

h.    m. 

Feb.        1 

E.                 0.00 

+        I 

Ri^ht  Ascension.      .      .   23     48 

37.774 

Right  Asconsion.     .      .   22    45 

7-643 

S 

E.         4-0 

April       1 

E.           -     0 

03 

4-        I 

North  Polar  Distance    .   16     18 

7 '.'72 

North  Polar  Distance    .   24     2S 

21  724 

4 

E.         -     0 

E.         4-     0 

05 
15 

4-       0 

8 

1872. 

1872.                                      s. 

May      28 

F.         -     0 

04 

4-        I 

5 

Nov.       8          F.          -     0.15 

Nov.      23          E.          +     0.78 

Aug.     30 

S.          +0 

+        0 

6 

23          E.          +     0.29 

4-       0.4 

Div.,  Flex,,  etc.      .               .     . 

-         0.23 

Sept.       3 

S.          4-     0 

OS 

6 

S.          -     0 

og 

6 

Mean     ....       4-     o.ojo 

Oct.       29 

S.          -     0 

-f        I 

Div..  Flex.,  etc.      .                 .      , 

-       0.29 

I  Cei'iiei,  S.  p. 

31 

F.         +     0 

Nov.        I 

S.          +     0 

06 

+         0 

7 

"   PiSCIUM. 

h.    m. 

E.         4-0 

+     I 

7 

Righl  Ascension     .      .     22     45 

7,643 

12 

F.          +     0 

II 

4-       3 

h.      ni 

E, 

15 

E.         4-0 

07 

5 

Righl  Ascension     .      ,     23     52 

44.362 

North  Polar  Distance  ,   335     31 

3i".^6 

F.         -1-     0 

4-        2 

Dec.        6 

S.          —     0 

06 

4-      a 

North  Polar  Distance  .     B°3     50 

42. '49 

1872.                                            S. 

April       5           E,         +     0.26 

+       0.3 

Mean      .      . 

.         .            4-        O.OIQ 

+           ! 

32 

t872.                                       s. 

29          E.         +     0.03 

Div.,  Ficx.,  e 

08 

Jan.       26          S.                 0.00 

+           2.3 

Oct.      31          F 

4-     0.06 

4-        1.7 

Mean      ....       4-0.145 

+       0.05 

Nov.        4          F 

Div.,  Flex.,  etc.      .                 . 

8          F 

4-       0.8 

0  Cephei,  S.  P. 

20          F 
23          E 

-     0.04 

1:  li 

<CEi.i,E,,(Ref,) 

h.    m. 

27          E 

~     0.03 

4-        1. 8 

Right  Asc 

ension     .      .     23     13 

22.737 

1872-                                       s. 

" 

Mean      ,      .      ,      .       —    0.021 

+     1. 41 

Nov.        7          E.          +     0.62 

-        1-7 

North  Pol 

ar  Distance  .   337    =4 

39  ."73 

Div.,  Flex,,  etc.      .                 .     . 

-       0-34 
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MEAN    DECLINATIONS    OF    STARS 
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GIVEN      BY      INDIVIDUAL      OBSERVATIONS 


MURAL     CIRCLE 
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MEAN    DECLINATIONS    OF    STARS    FOR    1870.0. 
M  r  J  B  ^  Ij     o  I  r  o  Ij  b  . 


Lalandb  47293,  O''  I'"  10'. 

Groombkidur  73,0"  24™  12". 

B.  A.C.  225,oM3"'io'. 

j/P;sciV!n,  i"  24"'  38'. 

1972.                 '   '   " 

iS;2.                                  °      '      " 

1372.                                  "     '       " 

]  November  9    .     .     +3')  28  27.5 

IS      .      ,                       23.6 

November   4     .      .     +42  40  13.4 

November   4      ■      .      +S3     0(44.4) 
7      .      .                       41. 1 

12%.        2                   +=14;      6'. 
fO,i"26-ii', 

LALANDr.  47310,0"  I'"  31~. 

;                     (^),  0"  24"'  34'- 

2  Ursx  MiNOius  S.  P.,  0"  51"'  40". 

Novemberi8     .      .     +15     2  17.3 

Novembe[-20     ,      .      +3f>  33  37-3 

Novembers     .      ,      +38  iS  15,5 

May            13     .      .     +85  34     8.7 

20     .      .                    20,8 

0.  Aitc:.  S.  626,  0"  59™  59". 

{''%  i"  27'"  15'. 

Lalande  713,0''  24"'  3(1". 

Lacaille  9747, 0"  3"'  3S". 

NovemberiS     .      ,     +38  i&  23,7 

November   7     ,      .     —24  40  36.5 

Noveniber20     .      .      +15     6  53.S  ^ 

Novembera?     .     .     —26  35  i4-9 

20     .      .                    24.7 

December    4     .      .                    15.3 

0.  Ak(;.  8.635,1"  I'M'- 

B.  A.C.  482,1"  29"' 52". 

ft  Casseope,-!:,  o"  25"' 46". 

October      10     .      .     —24  40  47.1' 

December   4     .      .     +57  '9  28.5 

Lalande  65,  0"  5'"  30'. 

October      10     .     .     +62  53  30.3 

November   7     ■      .                    48-1 
22     .     .                    47-4 

13     .      .                    28.2 

November23     .      .     +38  rg  40.5 

16  CASSIOPE/I;,  0"  27™  II", 

December   4     ,      .                    4S.0 

50  ANDROMKn/H.,  l"  30'"  21', 

0'),  1"  9'"  ■7'. 

November23     .      .     +40  45  '^2.4   1 

LALANnr.  100,  o''  &'"  2g'. 

December  13     .     .     +66     239.2 

October      10     .      .      +13     3  33.9 

27     .      .                    53.7 

December    4     .      .      -1-36  42  26. r 

Lat.akde  S49,  0"  23™  2 1". 

WEisai;  I,  137,  i"  10™  37". 

0.  Ana.  S.  992,  i'' 33'"  52"- 

Lalam)eiSi,oI>B™24-- 

November 23     .      .     +36     7  37.(> 

NovcmberlS     .      .     -23  33  44-3 

NovcmberiS     .      .     +13  14  24.5 

20     .      .                    44-1 

November   g     .      .     -(-37  21  43.9 

25.0 

13     .      .                    3q.o 

B.  A.C.  154,  S.  P„0"3o™i7^ 

B,  A.  C.  494.  I"  34'"  35"-             ■■ 

May            31     .      .     +3l  47  ii.4 

WeisseI,  144,1'' io'Mg'- 

B.  A,  C,  39,0"  9"' 6". 

November23     .      ,     +12  52  56.7 

Januaiy       9     .      .     +86  17  55-7   1 

Noveinbcr    4      ,      .      4-76  14  24.3 

27     ■      ■                    S7-0 

7      .      .                       22.1 

B.  A.C.  175,0"  34'"  3i'- 

Decembcri3     .      .                    57.2 

r  ciLTi,  1"  38'"  iQ".            ; 

October      10     .      .     +(j;  26  43.9 

Novcmber23     .      .      — 16  36  42. g 

B,  A.C,39,  S.  R,oi'9"i6', 

November27     .      .                    43>4 

Polaki.mI'  n"'58". 

27     .      .                    42.4 

Deceinberi3     .      .                    42-4 

December   4     .      .                    42.6 

April          24     .     .     +76  14  20.7 

January       2     .      .      +88  37  37-1 

("],oi'35"'45'- 

5     -      ■                     37.1 

-.  PisclL-M,  l"3S"'38". 

LAI,ANI)r20I,ol'gi"f|-, 

Novcmber   7     .      .      +  4     3  45  5 

POLAKIS,  S.   p.,  l"   1 1'"  58". 

January        5     ,      .      +  3  30  47.7   ! 

Novemberao     .      .     +38  18  3g.6 

la    .     .                47.6 

23     -      ■                    34-6 

April          22     .      .     +88  37  36,5 

24     .      -                    35.8 

Lalande  3390,  i"  44'"  56^ 

("),o"3S'"  57". 

29     .      .                    35-8 

B.  A.  C.  105,  S.  P.,  o'>  22'"  44". 

May            10     .      ,                    35.8 

November20     .     .     +36  47  60.S 

November  20     ..+46  44.4 

June               4      .      .                       36.6 

December   4     .     .                     59-8 

April           19     .      .     +76  i3  44.9 

23     .      .                    42.1 

12      .      -                       35.6 

24     .      .                    44.3 

29     ,     .                    45.3 
May              4     -     -                    45.8 

21  CASSIOi'K/li,  0"  37™  14". 

n,  !■- 12-  27^ 

e  CASSIOPE.1;,  i"  45'"  10'-            ; 

10     .      .                    45.0 

December   4     ,      .     +74  n  15.5 
21  CASsioriiffi,  S.  P.,  0"  37"'  14'- 

Novemberi3     .     .     +13  13     7-0 

January       9     .      .     +63     a  ig.4   i 
November27     .      .                    17.8  , 

(«),  0"  23™  3<f. 

May             4     .      .     +74  17  16.6 

38  CASSrOPE/E,  1"  21"  44'. 

Lalande  3412,  i"45"' 40=- 

November   4     .      .     +42  41     g.4 

7     .      -                    16. I 

Januaiy        5      ,      .      +69  36  17.0  , 

November!3     .      .      +36  4^  22. s   ■ 

7     ■      ■                      7-0 

23     .      .                    16.7 

g     .      .                    I3.I 

23   .    .             26.0  ; 

1 
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B.  A.  C,  1879,  5'' 54'"  27'. 

B.  A,  C-  2320,  7i"  25'"  47". 

0  Urs/e  M.yoRis  SI-  19'n  35'. 

Lalande  17053,81'  32™  48'. 

1872.                                  °     '       " 

.872.                                  '     '       - 

1372.                                  -     '      " 

1S72.                                  -     '      " 

Februniy      i     .     .     4-56  45  45.0 

March         iC     ,      .      +89    0    2.1 

March        29     ,      ,      +61     8  37.3 

April           10     .      .      +  6  13  27,7 

19     .      .                    43-7 

April            2     .      ,                    37.3 

B.  A.  C.  2320,  S.  P„  7I'  25"'  47'. 

B.  A.C.  2930,  8"  36"' 47^ 

22  CAMKLOrARDI,  6''  4"!  44". 

B.  A.  C,2824,8"2o'"20". 

September   7     .      ,      +88  sg  60.4 

April            2     .      .     +80  30  11.2 

January      22     .      .     +69  21  38.3 

21     .      .                    59.6 

March         16     .     .      +69  44  47.3 

5     .      .                    11.4 

2S     ■      ■                    37.6 

February    19     ,      .                    37.0 

B.  A.  C.  2521,7''  35"  14"- 

0.  Arc.  S.  S53i,Si'22"'5o'. 

B,  A.  C.  2930,  S,  P..  81'  36"'  47'. 

B,  A.  C.2o6g,  6''20'"3i'. 

Februaty   26     .      .      +80  34  47-2 

October      21     .      .     +80  30  II. 4 

March         2t     .      -                    48.0 

April            5     .      ,      -27     a  28,8 

January      25     ,      .     +78     ;  27.3 

33      .      .                       4S.5 

Feljnmry    26     .     .                    26.0 

li.  A.C.  233o,S.P.,6l'23"'2^■ 

LACATl,r,E3509,  Si'4o'"3s". 

B.  A.  C.  2095,  61'  24'"  24". 

B.  A.  C.253r,S.  P.,7''35"'i4". 

Oc^obcr        r     .      .     +82  41     9.7 

April           13     .      .      —26    8  48.6 

Sepiember2i     .     .     +80  34  47.4 

Lacaille  3511,31' 41'"  ,. 

February   2&     .      .     +79  4'  44-6 

24     .      .                    4''-3 
October        i     ,      ,                    48,7 

P),  8"  23'"  46". 

March         27     .      .     -26    9  41.6 

42  Camelopaudt,  6"'  37'"  39'. 

March         23     ,      .     -2S  15  ;o.7 

B.  A.  C.  2590.  7'' 44"' 43-. 

H,8"43"'3-. 

Fcbniary   26     ,      .     +67  42  4r.j 

. 

March         16     .      .     +79  49  26.9 

19     .      .                    35-9 

Lacaille  334!,  Sii  23'"  52". 

5iCi;™ki,6M9"'44'. 

March         23     ,      .     -28  14  36.6 

Lac.mli.L356i,8"44"157'. 

January      25     .      .     +87  14  '^,4 

B.  A.  C.2S96,S.P.,7"44"'5o'. 

April            5     .      -     -42  20  53.1 

October        8     .      .      +74  J5  19.5 

n,8i'24'"2r- 

SiCErHEi,  S.P.,6''39i"44''. 

Marcli         27     .     .      )-i9  53  15.8 

(*),  S''45"'9-'. 

August      24     .     -     +87  14  15.6 

B.  A,C.  2677,  7i'5y'"35". 

29     .      .                    17.9 

April            4     .      -     -41   I6    3-7 

Sepiemberai     .     .                  14-3 

February    26     .      .     +82  49  13.7 

0,8'' 24'"  31"- 

March         21     .      .                    14.1 

n  3"  45-"  16". 

B.  A.  C.2210,  6i'4i'"2Q". 

27     .      .                     r4.4 
29     .      .                     E4.4 

March         2r     .      ,      —3!  20  50.6 

April            a     .      .     +13  44  53,8 

■February   26     .      .     +77    8     3-4 

March         r6     .      .                      4.6  : 

f).  3''  26-  0'. 

B.  A.  C.  2677,  S.  P„  7'i  59'"  35'. 

- 

n,  8"  45- 23'.                      1 

B.  A.C.  2210,  S.  P-,6"4r''  2f/. 

October      i;     .      .     +82  49  13.3 

April            5     .      ,     -35  37  14.6 

September   7     .      .     +77     8    2.; 

(*),3"27"'i". 

B.  A.  C.  2749.  3'' 0™  33^ 

March         2r     .      .      -31  16  4^.3 

6  Ues.e  Majorts,  81'  45'"  43'. 

Groombriuge  1228,  6"  45™  54'i. 

February   26     ,      .     +72  48     2.6 

March         19     ,      .     +65     5  28.4 

February    19     -      .     +70  58  3^-° 

March         [9     . 

I 

5 

1 

1^'),  81'  28'"  0'. 

n.  8'' 45™  55"-           : 

April     ^2  : 

4      - 

4 

5 

April            4     .     .     -34  II  55-5 

B.  A.C.2317,  7i>  I"' 5". 

3 

April            4     .      .     -41  14  43.3 

February   26     .      ,     +Sr  28  56.4 

f«),  St-  28'"  30--                     1 

March         16     .      .                    57.4 

April            4     ■      .     -34  12  45.1 

,.^Canckt,8I'471"59'- 

B.  A.  C.2749,  S.  P.,8i'0™3S". 

March         29     .      .      +28  24  52.6 

B.A-C,2326,S,  P„7"4'M'- 

September27     .      .     +72  48     4.1 

IT  Urs/E  Majoeis,  81'  29"'  C. 

September!4     -     -     +82  38  50.6 

October       I     .     -                    2.0 

8      .      .                         2.7 

April            2     .      -     +64  45  21. 0 

0.  Akc.  S.  9127,  S"  48'"  47". 
April           13     .      .     -30  45  33.6 

B.  A,  C.  2377.  7'' 11- 12'. 

(%  a-  9"'  40-- 

B.  A.C.  2910,8!' 31'"  37'. 

February    19      .      .      +81      6   56. r 

("j,  81' 49™  17'. 

March         19     .      .                    57.8 

March         16     .      .      +3r     3  45.0 

April            5     .      ,      -25  58  15-4  i 

April            4     .      .      -41  20  32.0 

B.  A.  C.  2377,  S.  P.,  ;''  II'"  I2». 

("),  81'  10'"  22".    . 

0,  Ar.;.  S,  a77&.8i'3i'"47'- 

(*),  8"  49™  32". 

Septemher24     .      .     +Si     S  115.1 

February   26     .     .     +31     i  25.8 

March         29     .      .     —23  51  24.6 

March         16     .      -                    28,5 

March        27     .      .     -32  56  13.9 

Pi.\Z7.i  V!I,  67,  7"  17'"  32'. 

WeI3SeVIII,829,  8i'32"'39'.        ■ 

Lacaille  3293,  SI'  iS"'i3'. 

(*).  81'  50'"  20". 

February    26      .      .      +68  43  23.5 

March        23     .      .     -  2  35     9.9  j 

March         21     .      .                    24.0 

March         21     .      .      —272436.1 

B.8l 

Maich         27     -      .     —32  54  49-3 
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B,  A.  0,3042,  SI'  52™  6=. 

i                     n,9''l7"M3^ 

Brisbane  2657,  9"  41'"  24». 

32  Vr^a'.  Majoris,  S,  P.,  10"  8'"  47'. 

1S72.                                 °      '      " 

1S72.                                   °     '       " 

1872.                                    "     '      " 

1872,                                  °     '      " 

February    eC     .      .     +Bi  20  13.(1 
March         21     .      .                    14.3 

April              5      .       .      -34  58  23.3 

April            2     .      .     -40     5  23.0 

November   4     -     -    +6544(42.5) 

23     .     ■                    14.2 

('),  9''  43'"  8'. 

;        B.  A.  C.  3042,  S,  P.,  S'>  52™  (>'■ 

0.  Arc.  S,  9661,9"  17"' 44-. 

April          19     .     .     -40     3  14.4 

B.  A.  C,  3495.  I-J"  iiJ'"  45'. 

September34     .      .     +81  2o  TI.8 

April            4     .      .     —29  56  23.6 

April              5      .      .      +84  53  59,9 
;                     24     .      .                    60.9 

October        r     .      ,                    14-6 

Lacaille  4030, 9"  43'"  •)'. 

29     .      .                    60.6 

15     ■      ■                    12,9 

I  Dracop;js,(II.,)9''  18™  39'. 

April            4     .      ,      -37     2  29. S 

March         21     .      ,     H-8l   53  20.0 

B.  A,  C.34g5,S,P..ioi>l0'"45". 

Lacaille3621.8''54'"8«. 

23     .      .                    19.6 
29     .      .                    20.3 

Lacaille  4052,  gi'  46"'  id". 

November    g     .      ,      484  53  59,8 

April            2     .      .      -27  If,     1.8 

April           13     .     .     -32  22  47.9 
24     .      .                    43-3 

^       23      ,      .                       sg.o 

ifl  Ursm  Major:?,  8"  jg'"  11". 

iDRAca.Nis,(n.,)S.  P.,9'>  i8"'3g'. 

(^■■),  g"  46"'  26'. 

7  Lr.oNis,  (2d  ",)  loi'  i2"i  50",         1 

March        23     .      .      +67  39     5.4 

Septcmber2l     ,      .     +81  53  '7.7 

April           10     .      .      -1-20  19  15.6  ] 

Ocwbcr      31     .      .                    18.5 

April            10      .      .      +15   19     5.2 

d"-!  Urs^  Majoris,  S.  p.,  8"  39"'  II". 

B.     A.     C.    3528,10'!     Ijlll     J[yt_                           i 

A  Vr&m  Majorts,  1/  21"'  3o^ 

B.  A.  0.3376,  9'' 46'"  54'. 

October      15     .      .     +(17  19    4-8 

March        21     ,      .     -I-83  13  29.1  '. 

21     .      .                      4.7 

October      15     .      .      -1-63  37    9.1 

March        21     .      .     -1-73  29  ".2 

23     -      ■                    2g-6  j 

November   4     .      ■                      7.2 

27     .      .                    10.7 

April            2     .      ,                    29-4 

29     .      .                     II. 7 

4     ■      -                    28.5   1 

K.A.  C,3l07,8''5g'"4o'. 

//  Ursve  Majoris,  9I'  23™  13". 

March        29     .     .     +15  43  4&.5 

B.  A.C.  3376,  S.P.,9i'46"'54. 

B,  A.  C.  3528,  loi'  15'"  iB"           i 

April          13     .      .                    45-9 

October      29     .      .      +70  23  27.5 

September2i     .      .     -h73  29    9,3 

September27     .      .     -1-83  12  2g-6  | 

24     .      .                      3.4 

r  Urs/e  Majokis,  9I1  0"'  25'. 

n.  9"  30™  58=. 

October        i     ,      .                    ii.i 

Lalande  20114,20"  15"' 26".         1 

April            4     .      .     +64     I  SS-4 

April            10      .      .      -23  55  42.7 

1 

5     .      -                    56.1 

WKiSiH  (2)  IX,  g8o,  9I'  46"'  35", 

April            ig      ,      ,      —23     4     2,6 

B.A,C.3275,S,P„9"3i"'o'. 

April          10     ,      .     +15  20  21.7 

; 

r  Ues^e  Majoris,  S.  P.,  9I'  o"'  25'- 

October      31     .      .     -I-78  42  55.° 

0.  Arg,  S.,  10594,  lo''  r7'"52'        1 

October       8     .      .     +64     I   53.8 

(«).  gl'  50'"  20-, 

April           13     ,      .     -2g  38     8.g 

0.  Arg.  S.  9914,  9''  31'"  14". 

April              4      .      .      -27  S3  42.4 

f  LTrs/E  Majoris,  9"  4™  18". 

April            4     .      .     -23  55  31.2 

B,  A,  C.  3592,  10"  23'"  lo".           | 

March        27     .      .     +61  5(>  57.1 

5     -      ■                    27-7 

(-■^),  9''  50'"  44'. 

April            4     .      .      -1-2     a  61,1 

April           10     .      .                    54.7 
13     -      ■                     54-5 

B,  A.C.  3284,  S.P„9''32"W/, 

April            2     .      .     -40  13     2.5 
19     .      .                      1.3 

10     ,      .                    59,8   1 
B.  A.  C.  3593.  i'^''Z4"'3i''- 

Lalande  18362.9"  13'"  o». 

October      29     .      .     -1-79  43  iJ.o 

n,g"55'"55-. 

April          22     .      .     4-76  22  16,7  i 

April            5     .      -     +3S  43  44.4 

("),  gi'  32™  40^ 

April          10     ,      ,     -I-13  27  56.4 

{«),  loi'  2S"'  43'- 

DoKi'AT  1343,  ([fit  *,)  gi'  13™  <)'■ 

April           II)     .     .     -36  21  II. 0 

27     .      .                      9.6 

(*),  9"  56-  50-. 

April           10     .     .     —37  28    6,7 

April          10     .      .     +   S  39  55-4 

April            4     .      .      +13  2g  57. & 

(«),  gi'  32-  49". 

10     ,      .                    52. r 

(*),  10"  29™  IS'. 

DoRPAT  1343,  (2d  ^)  9"  13"' 9«. 

April           ro     .      .     -23  50  30.5 

April            4     .      .     -33  53  20,5 

April          10     .      .     +  5  40  22-9 

13     ■      -                    27.3 

n,  loi'  4'"  14'. 

13     .      .                    24.3 

April            2     .      .     —36    8  21,3 

B.  A.  0-3630, 10'"  29'"  26 

28Ues/i;Majoris,9"36'"7",. 

26  IIydrvE,  9!'  J3"'  3'J'- 

April            4     ,      .     -39  54     5.4 

April          17     -      .     +64  14  27.0 

Lacaille  4196,  10"  7'"  50=. 

13     -     -                      5.3 

April          17     .      .     -II  26     8.0 

2S  Urs^  Majoeis,  S,  p.,  g''  36™  7'. 

April            4     .      ,     —32  24    0.6 
19     .      .                      3.2 

ig     .     .                      4-8 

(«),g''i5"'5o'. 

October       8     .      .     4-64  14  27.1 

Weisse  X,  520, 10"  30'"  14=. 

April            2     .     .     -34  48  51.7 

November   y     .      .                    25.4 

32  Urs.'e  Majoris,  io^'  3'"  47". 
Maroh         27     -      -     -F65  44  45.+ 

March         21     .      .     -11  32  35.4 

LACAtiXE  3802,V'  17'"  20'- 

Bkisranf,  2651,  9"  40™  S3'- 

Apiil           J3     .      ,                    45.5 
17     ■      ■                    45-3 

H,  A.  C.  3629.  lo"'  30"'  52'. 

April            4     .     .     -29  5S  39-8 

Apiil            2     .      .     -40    2  59.7 

May              4     .      -                    44-6 

May              4     .      .     -fSl     5  37.4 
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38  Ues/1'.  Majoris,  10''  33™  7".       'I                    (*).  lo"  56'"  22". 

LACAI1.LE  4777, 

1,1,  26,n  3QS_ 

f),  11''  47'"  2S'. 

1872.                                   °      '      " 

J872.                                   °     '       " 

1872. 

:   1872.                        '   '    " 

April            2     .      .     +(>(,  23  ii-o 

Marcli        27     .      .      +36  4(.j  37,2 

April           10     .      . 

-35  30    4-8 

April           13     .      .+13  15.3 

2q     ,      .                    10.4 

13     ■      ■ 

6.7 

May              7     .      .                      9-9 

WEIS.SIC  (2)  X,  1174,  iqI'  59^"  10". 

2g      .      . 

5-7 

'       B.  A.C.4036,S,P.,iii'  48'°  3". 

3S  Uks^  M.1JORIS.,  S.  P.,  10''  33"'  7'. 

April            4     ■      .      +44  II     '-9 

("),  U"27 

'  57'- 

October      29     ,     .     462  15  45.7 
November   4     ■      ■                    46.1 

October      S9     .     .     +66  23     8.8 

April           10     .      . 

-35  29  47-2 

18     .      .                    47.7 

November  18     ,      .                      9.0 

(«),.!"   I"'  .A 

'3     .      - 

48.5 

1  April           !o     .      .      -3S  5r  44.0 

v..  A.  U.  4050,  11"  53'"  29". 

B.  A.  C.  3652,  10'' 33'"  57-.            '                      13     ■      •                    43-3 

{'),lll'2 

'■3'. 

1  April          24     ,      .     +81  34     3,8 

March         27     .      .      +6q  44  41.4 

Apiil            29      .      . 

-35  29  48.7 

29     .      .                      2.5 

April            24      .       .                       42.3                             (-■■),  11'' 2"M-. 

May                4      ■      .                         3-1 

2  UkACOM.^  t 

!■  28"'  34". 

B.  A.  C.  3652,  S.  P.,  lo'"  33'"  57"      1 

B.  A.  C.  4050,  S.P.,  i;i'  53"!  29'. 

May              10      .      , 

October     31     .     .     +694440.1.!       VVeisse(2)  XI,  13,  ii'' 3'"  "'. 

October      10     .      .     +81  34     1.3 

Novembcr23     .      .                    39.9  ii 

April          24     .      .     +36     I  44.1 

2DKACO.MS,  .S.P 

November   g     .      .                      r.i 

'1  May            JO     .      .                    43.6 

33  SEXTANTis,  10"  34'"  54'. 

November   4     .      . 

+  70    2     3.7 

B.  A.  C.  3821,11"  4™  o-. 

4.7 

B,  A,  0.4070,11!'  58'"34^ 

April          22     .      .      -  I     4    y."  :! 

4.6 

■:  May            13     .      .      +68  57  53. Q 

23     .      . 

4.3 

Mai'            10     .     .     +86  17  49.2 
13     .     -                    48. I 

Laoullk44I2.h'''.i6'"I3'.            ■ 

j       B.  A.C.  3S2i,S.P.,  n''4'"0'. 

Lacaille  4824, 

,i.  32..,  ,5.. 

April          19     .      .     —40    I  24,0   1 

U.  A.  0.4O70,S.P„Ill'58'"34^ 

Novemlier   7     .      .     +6S  57  56.2 

—  38  32   14. s 

(21.5) 

October      31     .      .     +86  17  47.8 

Lacailli:  4433,  10''  38'"  44'. 

November   4     .      .                    45.9 

WjiTSSE(2)XI,  182,1I>'II"'0". 

7     .      ■                    46.3 

April           ro     .      .     -37  28  14.2 

April          13     .      .     +36     8  34.1 

{%  'I''  ~o2 

20". 

19     -     .                    33-8 

April          24     .      . 

+  I  39  42.2 

4  Draccinis,(H.,)i2"  6'"  14". 

37  Sestantts,  10"  39'"  25'. 

May            10     .      . 

43.0 

April          22     .      .     +73  19  39.9 

April          24     .     .     +  7    2  51.0 

{    L'rS*  MAJOIUS,  III'  iini  ijE^ 

April          10     .      .     +32  14  55. 9 

61  Ues/i:  Majcjbi 

,il''  34"'  20". 

May              7     .      .                    39.3 

WhissEX,703,  ro>'40"'4i'. 

! 

WElssiiXI.200,  III'  13™  6-. 

April          22     .      , 
29     .      . 

4.34  5S  29-9 
30.1 

4DRACON13,  (H.,)S.P„i2i'  6'"  14=. 
October      19     .      .     +78  19  38.3 

Mard,         27     .      .     -1-   7     I   18.4  1 

April           13     .      .      +36  11  19-7 
19     ■      ■                     19.3 

3  Draconis,  S.  p. 

n"  35'"  27". 

LALA.NDK  22934.  (1S1MI2>'    7'"  4!'. 

Wr.i3SEX,7i6,ioMi'"30".          ' 

November   g     .      . 

+67    27    U.I 

April           29     .      .     +33  2g  48.5 

April            4     .      .     +12  34  21.6 

LAtAli,LE47i4, 111115'"  9-. 

April          22     .      .     -28  53  33.9 

("■■),  11'' 37 

'I7», 

Lalande  22934,  (2^  '■",)  12''  7'"  41'. 

0.  Aug,  S.,  10941. 10"  4(1™  22^ 

29     .      .                    36-6 

May              4     ■      ■                    34-4 

April          13     .      . 

-28  sS    4-5 

April          29     .      .     +33  29  49.0 

April           10     .      .     -29  30  10,9 
19     .      .                      9-8 

13     ■      ■                    33-3 

U,  Arg.  S.  11610 

lit' 37"' 24'. 

WkisSeXII,  107,  la'  8^46', 

B.  A.  0.3864,5.  P..  11'' IS'"  I?'. 

B.  A.  C.  3747,  loi'  49™  44'. 

November   9     .     .     +65     !  48.8 

May                4      .      . 

-28  58      5.4 

May              7     .      .     -  9  33  52.9 
10     .      .                    52.5 

April          24     .      ■      +78  27  19-5 

B.A.C.39<i5,S.P.,iii>22"'52^ 

n  11"  37 

■"34"- 

Wf.isseXII,  114,  12I'  9"  6". 

WF.TSSEX,637,lo''50"'34^ 

October      31     ■      ■     +8t  49  53-3 

May            13     .      . 

—  2g     2  i(j,3 

May              7     ■      .      -   9  33  39.3 

April          29     .      .     --  3  44  13-4 

^Deaconis,iiI'23»50S 

A'  ViRGiNlS,  I 

1'  41""  21^ 

10     .      .                    38.5 
n,i2i.  II-5I'. 

«  Ues^  Majoms,  10''  55"'  49". 

May            10     .      .     +70     2  15.5 

May            10     .     . 

+  9  37  24.8 
25-5 

April            22      .      .      -25   51    15-0 

Aprii            2     .      .     +62  26  30.6 
lo     ,      .                    30.S 
19     ■      ■                    30-3 

May              13      .      -                       14-5 

A  DuACONi!,,  S.P„  ii^'  23'"  so'. 

■      nriM4 

'  S-. 

2q     .      .                    30-4 

B,  A.  C.  4150.  S.P.,  12''  13"' 20*. 

May              4     .      ■                    30.3 

November   7     .      .     +70    2  12.3 

April          ig     .      . 

-36  58     6.6 

7     .      .                    30.8 

20     .     .                    15.4 
23     .     .                    13-0 

7.1 

December  13     .      .     +87     8  S'3.4 

B.  A.  C.4020, 1 

I''  47'"  18'. 

B.  A.  0.4165,12''  14'"  17". 

a  V^^M  MA.10RIS,  S.  p.,  10''  SS""  49'- 

Lalande  2191,  11"  25™  46'. 

Apiil           19     .      . 

-■   3     3  46.0 

April          24     ."    ■     +88  24  34-7 

November   7     .      .     +62  26  26.6 

April          22     .      .     +  0  17  51.7 

24     .      . 

45-3 

May            23     .     .                    34-2 
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MEAN  DECLINATION  OF  STARS  FOR  1870.0 


B.  A.  C.  4193, 12''  ig'"  5i».          I  Lacaille  5347,  12''  52"  o". 

1872.                                   "     '       "     j  1S72.                                  °     '      " 

May              21      .      .      +S4     3   la.o  ,  Aprit            22      .       ,      -43     042.9 

i  28     .      .                     45-4 

B,  A.  C,-iig3,  S.P.,  12"  19"' 51'.       j 

Novembcr23     .      .     +84     3  '4-5  O.  Ak,;,  b.  12564,  12"  52™  39'- 


!    M.y 


4  DHACOMIS.  12''   24'"  32". 
May  7      .       .      +69  54  3g,3 


-21   26 


+  67  17  1 


6  Dkaconis,  12''  29'"  23-.  ; 

April  19     .      .     +70  43  39,9   I 


LACAii.i.E523g,  ia''34"M'.  '< 

i    ^P 
iril  24      .      ,      -27     o  34.7  I    Ma 


.      O,  Ari;.  S.  12671,  13"  l'"4S". 
April  22     .      .     -23.  8  15.7 

50  VlR(;iMS,  13I  3'"  3>. 


May  13     .      .     —26  51  45,5 

j  35  ViRGiMS.  12'"  41'"  21'. 

I  May  10     .      .      +  4  lO  20.7 

I 

O.  Aiui.  N.  12996,  12I'  41™  2i'. 
May  21     .      .     +78    0  24.6 


7  Dk.^conis,  S.  p.,  12"  42™  30'. 
December  13     .      .      +67  29  20.5 

Weisse  (2)  XII,  86S,  12''  43'"  15'. 
May  23     .      .     +26  55  17.9 


32CAMELOPAKDI,(lSt"*)S,P.,I2''48"'C 

Oct.  10     .      .      +84     6  49.1 


32CAMELOI'ARDl,(2d*.)S.P.,I 


li  COMA!,  13"  5™  56', 

May  21     .      ,      4-28  31  40.2 


B.  A.  C.  4498,  13"  ig"'  54'- 
Jiiiie  12      .      .      +85  25  26.6 


B.  A.  0.4506,  13''  231"  54'. 
May  28     .      .      +73     3  23.6 

B,  A.  0.4527,  13'' 25"' 55". 
April  22     .      .      +79  18  19.3 

Lauailli!  5635,  13''  32'"  6". 


I.AIAIU.E  5649,  I3"34"'  58'. 
June  12     .      .     -33  19  58.9 

85  VlROlNFS,  13''  38"'  44". 

May  4     -      .     -15     7  23.7 


0.  Aug.  S.  1 

3'77,  IS'MS'"  32'- 

1872. 
May     23 

-  --7  40  18. i 

0.  Aug.  S.  ! 

3182,  i3i'43'"46'. 

May     23 

.   -27  37  23.6 

n  14" 
1S72. 

May  23     . 


-13     4  SI. 3 


Lalamie  25494.  13''  44'"  21'.         :i 

i!    "\^ 

M;iy  21     .      .     +21  S3  30.9  jj  Jmn 

PiAzziXIII,  220. 13"44"'24'-        I 
May  21      .      .      +21   54  46,7  ' 

jjjunc  18     .      .     -322328.; 

«Cental-ri,(isI^)i3"44'"25-. 
June  j8     .      .      -32  2t  28.6  ,1  SciiWEHD  835,  14I'  iS"'  o". 

j!  June  4     -      ■     +79  55  32-2 


^236, 14I'  14"' 36". 

-  4  37  3^-7 

/",  257, 14I'  !5•"27^ 

-  4  43  27,0 
E  5932,  14"  IT"  53». 


K  CKNTAUKI,  (2J  »,)  I3I'  44™  25'. 

June  iS     .      .     -32  21  31.. 


f),i3''  52'"  45"- 
JuuB  10     .      .      +23  30    2.6 

Weisse  XII, 893,13''  53'"  15'. 
May  23      .      .      -12     5      5.2 

("),  13''  55'"  32". 
Juno  12     ,      .     +77     7  35. g 


fl  D[iACOM!,14l'0™56*. 

Juno  6     .      .      +64  59  1S.2 

a  DrACONIS,  S.  P.,  14I'  o"^  56". 
June  5     .      .      +64  59  14.8 


O.  ARii.  S.  13&94, 14!"  24™  23'. 

May  23     .      .     -23  5g  22.7 

Jane  10     .      .  20.4 

B.  A.  C.  4816,  iV  27"!  5'. 
June  i3     .      .      +37  31  33.3 

5  Us-SM  MiNOEis,  S.  P.,  14''  27™  49'. 
January       5     .      .     +76  15  53.7 


O.  Arg.  S.  13747, 14''  29™  5'. 

May  28      .      .      -2;  41  43.2 

June  4      .      .  46.0 

12      ,      .  46.1 

(«),  1411  29™  35". 
May  23      .      .      —27  40  48.7 

(»),  I4I'  29'"  54'. 
June  4      ,      .      -27  44  33.0 

I  LALAILLE6038,I4l'33'niI'. 

May  2r     .      .     -35  34  57.0 

23     .      ■  57-2 

(*),  14''  34'"  17". 

Junc  10     .     .     -32  IS   50.7 

12     .      .  53.1 

58  Hydr^:,  14!'  42™  50', 


-27  35  30. B 
30.9 
31.7 
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OBSERVED  WITH  THE  MURAL  CIRCLE,  1872. 


!)  Urs.e  MiNORis,  14''  51™  6°. 

B 

A.  C.  5140,  15"  rri"'53'- 

;  Vksm  Minoris,  15I'  48™  3C'. 

7  DRACOKIS,  S.  p.,  16I1  22'"  l6% 

June           18     .     .     +74  40  43.4 

1872 

28     .      .     +87  43  iS-5 
10     .      -                    15-3 

Junf         12     .      .     +73  11  13.6 

1872.                 °  ■    '■ 

January        5     .      ,     +61  48  11-9 
12     .     .                    12.6 

/3  Urs.i;  MiNOKis,  S.  P„  14''  51™  t\ 

Jul,. 

18      ,       .                       13-9 
6     .      .                     1C.4 

;:  UkSM  MlNOKIS,  S.  P.,  15"  48™  41% 

22     .     .                     15.5 

Jiiniiaiy        5     .     .     +74  40  41.3 
9     .      .                    41.7 
12     .      .                    4Z-S 
35      .      .                       42-5 
30     .      .                    43-4 

.l;MI^'ORIi,S.P.,I5l'20■"56^ 

y          5       .       .       +72    17    21.0 
9      ■      ■                       19-5 

January        5      -      ■      +78  ii   12.0 

29  .      .                       14.3 

30  .      .                       13.9 
February      i     .     .                    12.3 

ft  Heeculis,  i6i'34"'43''. 

June           22     .      .     +21  46  13.6 
July              2     .      .                     13.6 

WElS5E(2)XIV,II30,(2d^)l4''52"'36"- 

May            23     .     .     +40  40  49-g 
Jmic           10     .     .                    46.5 

Febtu 

2S       .       -                           19 

29  ,         .                                22 

30  .        .                                22 
ivy       I       .       .                          21 

3 

B.  A.  0.5297, 15I'  52"' 42% 

May            21     .      .     -29  IS  45.0 
23     ■      ■                    45.3 

0.  Arc.  S,  15713,  16"  24'"  54% 

June             4     .      .     -20  28  30.6 
10     .      .                    32.7 

Lacaille  6218,  14'"  57™  43'. 

C   LlBR*.,  15"  21""  2'. 

B.  A.C.5352.S.  P„i5'"5&"44^- 

A  DRACONIS,  S,  P.,  16I1  2S'"  15% 

May              28      .      .      -29  29  18. 1 

fune 
July 

22        .         .        -16    Id       4.5 
2       .       .                             S-I 

January      25     .      .     +83  19  14.9 

25     .      -                    41.1 

n,  14"  57'"  45"- 

L 

CAILi.E  6410,15!' 24"'  24». 

49  LlHR.1;,  15"  53"'  12". 

29      ■       ■                       43-5 

February      1     .      .                    41.9 

19     .      .                    42.7 

,™      „  .  ,  +.„.,  j.„ 

«■)■ 

23     .      .     -27  43  39-5 

May             28      .      .      -16     9  14.5 

Juno               4      .      .                       14.S 

10      -      .                       15.0 

Jims 

28     '.     '.                    3b'.6 

0.  Arc.,  a  15782,  i6"  30'"  47". 

0.  Ai!G,  S.  14246,  14!'  59™  3". 
July              2     .      .     -21  31  54.5 

V'  LiBR^,  i4''59™3o=. 

L 
June 

^CAl^J,F,642I,I5'■26™7=■ 

0.  Aeg.  S-  15300,  16"  2™  3% 

May            23     .      .     -16  55    (4.9) 
June               4      .      .                       ^3-4 

June             4     .      .     ~2g  37  43.1 
10     .     .                    47.6 

(*),  i6i'33"'32''. 

May            21     .     .     -15  45  30.6 
July              6     .      .                    30.8 

Jul,' 

e),  15''  26"'  Tf. 
6      .      .      -24  40  33.1 

T    COROK.^S  BOKEALIS,  l6''  4™  lS«, 

June           12     ,      ,     -32  33  32.1 
July              2     .      .                    33-0 

0.  Aug,  S.  14294,  15"  I'"  38^ 

37  Librae,  15"  2;™  12=. 

July              2     .      .     4-36  49    3.1 

0.  Arg,  S.  15847,  16"  34'"  24% 

May            23     ■      .     -21  44  50-3 

June 

4     .      -     -  9  37  25.7 
10     .     .                    26.9 

0.  Arc- 3.15359- 16'' 4'"  3S% 

Junt           28     .      .     -24  34  10.7 

0.  Arg.  S,  14297,15''  i"4i'- 

May            23     .      .     -21  43  25.9 
June           10     .     .                    25.9 

Julj- 

6     .      .     -24  40  24,1 

June           12     .      .     -29  49    6.3 
Groomeriuge  2320,  :6i'  5™  59% 

O-Arg.S.  15896,  i6l>3&'"  52". 

July              5     .     .     -27  J2  48-8 

c  Boons,  15"  i™42*- 

('"'),  15!' 29"' 32=. 

June           23     .      .      +68    S  51.8 

j;  IIerculis,  16"  33"'  30'- 

Jane             4     .      .     +25  22    9.7 
July              6     .     .                      C1.7 

July 

2      .      .      -32     3  20-3 

Groombridge  2320,  S.  P.,  16"  5'"  59'. 

July            12     .      .     +39  10    0.5 

0.  Aug.  S.  14421.15"  lo"' 5'- 

Jujii;           i3     .      .     -30    0  16.0 
22     .     .                    17-1 

Junt 

n  15"  33'"  3C>". 
12     .      .      -15  34  40.8 

;/Lti!r,t:,  i5i'3(J'"  50% 

January        5     .      .     +68    8  49.2 
12     .     .                    47.9 
22     .      .                    50.6 
25     .      .                    48.6 

(*).  16"  43'"  35=- 
Junc           10     .      .     -37  23  44.1 

Lacaille  7011,  id^  43™  5o°. 

iSBooTis,  15"  10'"  ^5'. 
May            23     .      .     +33  47  36.8 

?,z 

23      .      .      -15   15  45.4 
4      .      -                       45.5 
18      ,      .                       46.9 

22     .     .                     ^5-5 

y  Hkrculis,  i6'"  16'-  14", 
June             4     .      .     +ig  27  20.0 
12     .     .                    19,3 

June           10     .      .     -37  22  44-9 

12        .         .                                43.6 

18        .         .                                41-5 

0.  Arc  N„  15259, 15'' 12'"  24". 

xLuiT,  isi'43'"  50% 

I?  Vrsjf-  MmoRis,  16''  21'"  14% 

Lacaille  7023,  ii)"  44"'  49% 
June           28     ,      .     —33     3  54.5 

June           10     .     .     +67  20    3.2 
July              2     .      .                      2.3 

"Weisse  XV,  265, 15''  ifi"'  24'. 

May 
June 

21  .      .     -33  14    4,9 

23     .      .                      3.4 

22  .      ,                      4,7 

i  ScoRPll,  15IM3'"  lS=. 

June           22     .      .     +76     2  58.7 

28     .     .                    57.7 

July              2     .      .                    56.5 

7URS.l:MlNOETS,S.P.,l6i>21"'14'. 

July                2      .      .                       55-5 

50  IlERCULls,  i6i'  45™  39"- 
Juno           22     ,      .      +30     r  37-5 

May              23      .      .      -13   53  23.6 
June             12      .      .                       25.. 

June 

4     .      -     -25  21  35.2 

January      25     .     .     +76     2  57.2 
February   19     .      .                    57-5 

July               5     .     ■                    35-7 
12     .      -                    35.5 

f  LiTiR^,  15"  17"'  17% 
June             4     .     .     -  g  51  3i>-S 

18  Uksm  MiNORis,  rsii  46™  43".. 
July              6     .      .     -f-So  22  57-3 

!/  DRACONIS,  Ifi''  22'"  1&«. 

July            12     .     .     +61  43  16.2 

(*),!&!' 52'"  30% 
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(*),i6M3-'i6=. 

(«),l7i'2fi-l3'. 

Lacaille  7435,  17'' 39™  41'. 

0.  Arg.  S.  17447, 17I1  52™  0'. 

1872.                                  °     ' 

1872.                                  '     •       " 

1872.                                  "     '      " 

1S72,                                   °     '      " 

June            IS     .     .     -37    (>  35.0 

August      17     .      .     —32  29  24.2 

August       17     ,      .     -35  50  39.6 

September   3     .      -     —25     8  58,1 

E  Heuculis,  i6i'  55™  23^ 

H,i7i'2S-7"- 

LACAiLLE7469,  l7ii44™o'. 

0.  Arg.  S.  17449,  r?''  Sa""  7'. 

June           13     .      .     4-31     6  59.8 
July              5     .      .                     59.fi 

June           28     .      .     -37  21   U.7 
August         8     .      .                    15.8 

August      30     .      .     -31  17  zS.o 
September  3     .     .                    27.6 

August       30     .      .      -25     4  25.5 

Weisskio4S,i&"  56"'  I5-. 

('),  I/'  29""  12*. 

0.  Arg.  5.17284,17"  44'"  4=. 

r),  17'"  53'"  I"- 
June           28     .      .     -36  57  16.0 

July              12      .      .      -  9     5   1-1. 1 

August         8     .     .      -37  19  28.4 

August      24     .     .     -25  45  22. S 

n  i(,"  56™  22'. 

B.  A.  C.  5960,  I7"3l"'4r. 

#  Draconis.  17IM4"' 13=. 

35  Draconis,  S.  P„  if  55'"  ii'. 

August         8     .      .     -20  17  24.2 

August       24     .      ,     -32     7  31. 1 

July              5     .      ■     +72  12  41-0 

January     2|;     .      .     +76  58  39-8 

30     .     .                    33. z 

1^'  Dracones,  S.  p.,  17"  44"  13*, 

Febiuary    26     ,      .                    40.1 

B.  A.  C.  5746,  16"  57'"  20". 

July                2      .      .      -20   18  43.6 

f),  17"  31™  50'. 

January      23     ,      .     +72  12  39.6 

(*),17>'  5(i'"24'. 

August         8     .      .                    44-5 

August       24     .      .     -33  10  55,2 
30     .      .                    53-7 

February      i     .      .                    38,3 
ig     .      .                    39.3 

August         8     .     -     -24  14  39.2 

£  V&sjn  MiNOKis,  16I'  sg'"  io». 

r).  i7''33"'  iS'. 

2&     .      .                    39.2 

(*),  17"  56-"  25'.                     j 

August       20     ,      .     +32  14  37.8 

^-  Draco.ms,  17"  44'"  43'. 

August         8     .     .     -24  II     3.8 

August       17     .      .     -32    4  57.9 

£  Urs.e  Minoris,  S.  p.,  16I'  59'"  io». 

20     .      .                    57.3 

July              5     .      .     +72  13    9.3 

January       I2      .      .      4-82  14  36.7 

B.  A.  C.  5968,  17"  33'"  21'. 

,/,-0rAC0N-IS,S.P.,I7"44™43=- 

H,  17-  57'"  2'. 

22     .     .                    38 

5   1 

August       20     .     .     -23  35  58. 3 

2g     .      .                    40 

August      20     .     .     -32     2  30.7 

February    rg     .     .      +72  13     9.5 

30     .      .                    38 

6 

February      i     ,      .                    38 
19     .      .                    38 

6 
3 

/  Draconis,  S,  p.,  17I'  33™  22'. 

70  QpraucHi,  (ist  *,)  17"  58"  59'. 

24      -      -                       3'' 

R,I7"44'"48^ 

■ 

February    ig     .      .     +68  iz  59.1 

August         8     .     .     -34  41  48.0 

June           28     .     -     +  a  31  54.2 
August      24     -      ■                    53-0 

0.  Arg.  S.  16574,  171'  lo'i  ig^ 

H,  17"  33-4;=- 

30     .      .                    54. 0 

June             2S      .      .      -29  49  37.6 
July              2     .      .                    29.4 

August       30     .      .      -32     8  31,4 

(■^),I7"45•M3^ 

7oOpiriucHr.(2d«,)i7''58™59'. 

August         8     .      .     -34  41  46.8 

August       24     .      .     +  2  31  51-8 

!*Heeculis,  i7iii5™52=. 

(*).  r7''3-l™56". 

f),  17'"  46'"  28'. 

30     -      .                    53.2 

June           18     .      .     +32  33     2.7 
July            12     .      .                      0.8 
August         8     .      .                      1.3 

June           28     .      .     -25   12  40.4 

August       17     .      .     -34  43  II-7 

e  Telescopii,  18"  i'"  43'. 

August       17     .     .     -45  58  25,8 

(*).  ivMs'"?'. 

B,  A.  C.  6051,  17^  46™  29". 

September   3     ■      -                    26,7 

B,  A.  C.  5887,  S,  P.,  17I'  iB™i2'. 

August       24     .     .     -32  10    3.4 

June           28     .      .     —36  26  46.4 

Januaiy      2q     .      .     +71  55  27.6 

73  0rniucirr,iai'  3- 13". 

F.biuary   ^i     !     '.                    IVs 

WiERCfLis,  I7"35'"50'. 

ni7N7™54'. 

September   7     .      .     +  3  58  25.6 

ig    .     .                30.2 

July              5     ■      .     4-46    4  31. 9 
Septomber   7     .      .                    32.6 

August       20     .      .     -34  2S  25.3 

14     .      .                    25.5 

(«),i7"i8'«2P. 

n,  17'' 48™  16". 

Dqrfat  2283,  i8i'  3™  50=. 

Juno           28     .     .     -31  2IJ  35.0 
July              2     .     .                   (27.7) 

«  Draconis,  S.  P.,  17"  3?'"4=^ 
January      22     ,      .     +68  4S  60.4 

August       20     .      .     -34  30  28.6 

August      30     -      .     +  2  30  28.4 

iOriTH.-ci-n,  I7l'I8'"33"■ 

25  ■      .                    59.1 
February      I     .     .                    61.0 

26  .      .                    61.7 

("),  i7iM8™  30". 
August       17     ■      ■     -34  43  35.2 

0,  Arc.  S,  17817,  iSi'  5'"  3"- 

August        8     .     .     -24     3  17-8 
17     .      .                    17.6 

July              5     .      -     -21     0(45-9) 

20     .     .                    17.1 

(*),  i7"37'"5S^ 

0.  Arc.  S.  17394, 17'' 49'"  41'. 

August          8      .      .                       52-0 

August      20     .      .     —34  49  48.9 

August       30     .      •     -25     3  44-6 

0.  Aug.  S.  16832, 17!'  2V°  35'. 

40  Draconis,  18"  9'"  41'. 

July            12     .      .     -IS  54  30.6 

f),  17"  38™  48'. 

H.  A.  C.  6074,  (ist  *,)  17"  50™  52'. 

February   26     .     -     +79  58  52.2 

August       20     .      .     -34  47  50.9 

August       24     .      .     -30  14  II-7 

B.  A.  C.  S919,  if  24"'  56'. 

("),  1711  sa"!  51=. 

Q.  A.  C,  6074,  (2d  «,)  17"  50™  52=. 

41  Dracon-ts,  18I'  9'"  41", 

June            j8     .      .     4-  2  49  22.5 

July              5     .      .                    22.3 

August         3     .     .     -34  40  55.2 

August       24     .      .     —30  14  16. 1 

February   26     .     -     +79  59    3-9 
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jS  Sagittauii,  iS''  13"'  i=. 

ti  Sag  ITT  A 

Rii,  18I'  37'"  40'. 

B.  A.  C.  6523,18!' 59'"  28". 

PJ.igMg^lc^. 

IS72.                                       °      ■       " 
Jul)-                5      .      .      -30  S9  40.1 
August       17     .     .                    3g.5 

1372. 
August         8 

.      .     -27     7  10. = 

1872,                                  °     '      " 
September2i     .     .     -28  49  54-0 

1872.                                  °     '      " 
September  3     .     .     +19  3°  45-0 

20     .      .                    38.8 

Weisse  XIX,  1539,  ig"  o-"  26'. 

(*),  igi'  29'"  i6'. 

J  Uesve  Minokis.  18I'  13-"  38". 
August      24     ,      .     +66  35  24.3 

5  AdMlL.V.,  { 

August       30 
September  3 

3t*)iSi'39™54'- 
..-15  39-2 

.       .                           39. '3 

Seplemberig     .      .     +13  38  51,3 
!                     24     .      .                    52.6 

August      30     .      ,      +19  31     3.0 
September   3     ■      ■                      ^-S 

J  Urs^  Mmoris,  S.  p.,  13''  13"  3S". 

January       25      .      .      +86  36  23.3 
l-ebruary    19      .      .                       24.8 

5  AQurL/E,(2d«,)i8i'3r)™54'. 

August       30     .     .     -  I     5  46-0 
September  3     .      .                    46.2 

(*).I9''""33'- 
Seplemberig     .      .     +13  3;  20.9 

23  Aquit.,7„  tgi'  12"'  3'. 

(*),  19I'  30'"  0'. 

August      30     .      .  ■  +iy  3ii  49-2 

(*),19"30™3'- 

Taylor  S458, 18"  14™  33'. 

August      30    .     .     —26  23  24.7 
September   3     .      .                    23.2 
7     .      . 

^1  SAGLT'I'A 

September  14 

RII,  18''  46"'  27', 

.     .     -22  53  5g,2 

August      30     .     .      +  0  51  17.9 
September  3     .      .                    16.6 

J  Draconis,  ig"  12'"  32". 

August      30     .      ■     +19  30  28.1 

September   3     .      -                    26.6 

ig    .     .                27.7 

0  Sagitta 

KO,  I8I'  4;"'  20'. 

September  7     .      .     +67  26  12.2 

nDRACONts,  S.  P.,  i9i'32'"34'. 

n,iS"i4'"36". 

August         8 

.       .       -26   27    II. 1 

2.     .      .                    .0,8 

March         16     .      -     +69  26  35-2 

August       30     .     .     —26  30  16.2 
September   3     ■      -                    i6-8 

24 

.      .                    II. 5 

<I  Draconis,  S.  P.,  ign  12'"  32'. 

n  Sagitta;,  19'' 34"'  17'. 

n  IE"  14™  30'. 

Groom  IS  RiDG 

2719,  i8t'48™  56'. 

February   26     ,     .     +67  26  10.7 
March         i6      .      .                       10.6 

August      24     .  ■  .     +17  43  17.0 
September    7      .      .                       16,2 

August       30     .     .      -26  30  jcj.S 
September   3     .      .                    02.2 

September  24 

.      .     +73  56  12,5 

DoRPAf  2497,  (ist  *,)  igi'  13"'  43'- 

B.  A.  C.  6752,  19"  35™  40'. 

f  Sagitt 

RJT,  18"  SO'-  7'. 

Sepeemberi4     .      .     +   5  21  42.7 

October       S     .      .     +71   19  15. b 

eSactttartt,  ia"i5'"42'. 

June           2S     .      .     -34  26  30.3 
August         8     .     ,                    32-7 

0.  Aug.  3.18151, 18"  iG'"  12-. 
September  7     .      ,     —26  30  38.4 

August      30 

Seplcmbci"   3 

50  Draco 
September  21 

.         .        -2!     16    19.7 

.     .                  ig.9 

■Jis,  i3i'so'"29'. 
.     .     +75  16  56.0 

DoRrAT  24g7,  {2d  «,)  ig''  13"'  43'. 
Septembers    .     .     +  5  21  12. i 

P^  Sagittarii,  ig"  14"'  24=. 

B.  A.  C.  6753,  19"  37™ 'y*- 

August      30     .      ,      -31   12  24.5 
September  14     .      -                    25.4 

/Sagittauii,  ig'' 33™  54=. 

B.  A.  C.  6256, 13"  19'"  20=. 

August       17     .     ■     -31  35  "-3 
20     .      .                    13-4 

50  Draconis 

February   26 
March         16 

S,  P.,  l3'^SO™29'. 

.      .     +75  16  55.8 
.      .                    53.9 

August         a     .      .     -18  32  35.3 
24      .      ■                       34.1 

tDraconis,  S.  p.,  igi'  17'"  5g', 

Septemberig     -     ,     —20     3  59.5 

H,i9'M3'"3l'. 
October        1     -     ,     +69    2  16,6 

d  Serpentis,  18"  20"-'  49'. 
Sepicmbcrl4     ..+07  10.4 

(*),  iBl'  21"'  6'. 

September  14 
DORl'AT  2434 

,      .      -  7  28  56.1 
(lst^)ia»56'"9'. 

March         ig     .     .     +73     7     1.4 

0.  Akg.  S.  I955M9"  19"' 27". 
August      30     .     .     -26  11  21.6 

B.  A,  C.  68o3, 19I'  44'"  29'. 

September2i     .     .     +69    1  28.5 
October       !     .      .                    26.7 

August       17     .      .     -31  3B  10.3 

August       24 

30 

September   3 

.     .                20.8 

TT  Draconis,  ig''  20'"  0'. 
September24     .     .     +65  28     7.9 

B.  A.  C.63oS,S.  P.,  igM4"'29'. 

February   s(t     ,      .      +69     i  26.8 
March         23     .      .                    27.3 

24SAniTTARll,  l8"26'"4'. 

DORI>AT2434 

(2d*)i8''s(>'"9"- 

(*),  igl'  21™  44^ 

57  AQUIJ..H,  (1st  *,)  ly"  47"'  39'- 

September  7     .     .     —24     7  31.9 

I  AQUIL.E,  18"  23"'  IS". 

August       24 

30 

September  3 

.      .     -  0  53  33.2 
.      .                    39.2 
.     .                    39'8 

August      24     ,      .     -26    3  39.7 
September   3     .      .                    42.6 

August      30     .      .     -  8  33  28.2 
September  3     -     ■                    3^-3 

August         S     .     .     -  8  19  53.0 
24     ■      ■                    52.7 
30     .     .                    52. 0 

September   3     .      .                    52.8 

V  DRAC0^ 
September   7 

IS,  iS"  56'"  24=. 

.      .     +71     7  34-0 

B.  A,  C.  &702,  ig"  26"'  3'. 
October        r     .      .     +76  18  16,9 

B.  A.C,  6702,  S.  P.,  lg''26™3'- 

57  Aquii.^,  (2d  *,)  19''  47"'  39'- 

August      30     .     .     —  8  34     3-7 
September  3"    .      ■                      &-■ 

B.  A,  0.6375,18!' 35'"  54'. 

SeptemberE4     ■      ■     +77  26  42.4 
27     .      .                    42.5 

B.  A.  C.6375,  S,  P„i8"35'"54'. 
February    19     .      .     +77  2G  42,6 

u  Draconis 
March         rg 

r  SAGirfA 

August        3 

■7 

S.  P.,  16"  56"'  24». 
.      .     +71     7  31.3 

.     .     -27  51  17.7 
.     .                    18. I 

Fcbruary   26     .      .     +76  z3  16.7 
March        21     .      .                    15.7 

A'  Sagittarii,  19''  28"'  17". 

August      24     ,      .     —24  59  48.4 

Scptcmberi4     .      .                    48-7 

24     .      ,                    43. 7 

w  Sagittarii,  ig''  48"'  0'. 

August       24     .     .     -26  33  n.i 
September   7     .      -                    12.7 

,=  Aquil^,  ig''  4S"'  3'- 
September24      .      .      +8      7  56-5 
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eDraconis,  ir)'>4S'"  35'- 
1872.                                  "     '      " 

B.  A,  C.  6969.  20i' 9'"  52'. 
1872.                                  '     '      " 

4  Cephei,  20"  41""  3^'' 

1872.                            °     '     " 

16  AQUAKtr,  21 

,,.„,   ^ 

October      15     .      .     +6g  56  30.5 

August      24     .      .     +36  21  48.6 

Scptcmbcr27      .      .      +bf-   li   33.1 

September  ig     ,      . 

-   5     6    6.0 

Scptemberar     .      .                    4S.4 

October        i     .      .                    32.2 

24     .      . 

4.9 

EDRAC0N1S.S.  P.,igi'48"'35'- 

«  CEl'irEi,  20I'  13'"  9'. 

15     ■      ■                    33.3 

<  CAPRICORN!    2 

1"  15'"  8'. 

Mardi         21      .      .      +6<)  56  31.7 

4CEPiiEi,  S,P.,  20"  41'"  3&". 

September24     .      .     +77  19  31. i 

September  14     .      . 

-17    22    3S.6 

October        i     .      .                    28.6 

February    26     .      .      +66  11  33.2 

40.0 

8     .      .                    29,7 

March         21     .      .                    33.2 

(«),  iqi'  49™  e«. 

September  14     .     .     —22  42  113.6 

li  Ceciiei,  S,  p.,  2o'"  13™  9^ 

nM[CEOscopir,2o''42'"o=. 

October        i     .      . 

+  23    19      5.1 

March         2;     .      ,     +77  ig  ^9-0 
April            4     .      .                    27.1 

Septcmbcr2l     .     .     —34  15     4-9 

8 

^6.8 

a.  Ues/e  Minows,  19"  52™  lS=. 

5     .      .                    28. 0 

October       8     .      .                     .3.4 

<xCepiiei,S.I'.,2 

,1,    ijn,   jii^ 

y  Cyc.ki,  20'^  17'"  2&. 

7  Aquarii,  20I'  49'"  59', 

March        27     .     . 

+  62        2    34.7 

:i  Urs«  MiNOEls,  S.  p..  ir)i'  52'"  iS=. 

September   3     .      .     +39  50  52.? 

September  14     .      .     — ro  11  10.5 

19     .      .                    11-3 

B.  A.C.74&7,= 

,1,    23m  3>, 

Match         16     .      .      +8S  SS  21-7 

19     .      ■                    23,  .5 

R.  A.  C.  7047.  20I'  17'"  46=- 

September  14     .      . 

-25  45     5.2 

0.  Arg.  S.20145.  lO^'SS^ia'- 

September27     .      .      +64  16  50.4 

76  Dracoms,  20''  51™  40'. 
October        8     .      .     +82     3  20.1 

24     .      , 

5.3 

Aiigust      24     .     -.     -22  50     2,g 
September  7     .      ,                      7.1 

TT  Capricokni,  20"  19"'  59". 

B.  A.  C.  7504,  2 

h    J^N,    35., 

September24      .      .      -18  37  44. Z 

12-Year  1879,20"  53'"  ig^ 

October      31     .      . 

+  80  31   10.5 

B.  A.  0,6872,19'' 55'"  4'- 

October      15     .      .                    45-° 

October      21     -      .      +80    4  i5-2 

0.  Arc,  S.  21452 

21"  25"  18', 

August      30     .      .     —38  17  32.1 

September  3     .     .                  32.0 

We.sseXX,49S,2oI'2i'"  r7". 
September  19     .      .     -13  34  34-8 

12-Year  1879,  S,  P.,  2oi' 53'"  ly^ 

Septcmbcr2i     .      . 

27     .      ■ 

-24  42  49-0 
48.8 

LACAILI.E8317,  iyi'55^14'. 

21     .      .                    36.0 

April             s     ■      -     +So    4  ^A-f- 
10     .      -                    14.3 

/}CEriIEI,2I 

27'"  O'. 

Septeniber27     ,      .     —36  24  45.4 
October       I     .     .                     53.3 

Weisse  XX,  499,  20''  21™  19^ 

Lacaille  8637,  20'"  S5"'55'. 

October      21     .      . 

+  69  59  56-8 

Lacau.le83iS,I91>55'"40'. 

Scptemberig     .      .     —13  34  23.7 
21      .      .                       26.0 

SepteTiiberi4     .     ,     —43  35  24.6 

j^Cephei,S.P., 

2t"  27""  0"- 

August      30     ,      .     —38  13     5.8 

ig     .      .                    25.0 

April            3 

+  69  59  56.4 

September  3     ■     -                    ^-7 

41  Cygni,  20"  24™  9^. 

B.  A,  C.  7363.21''  5"M0"- 

;5  :  : 

56.2 

57-7 

Lacaillk  S326.  19"  56'"  54». 

October      15     .      .     +29  jf;  33.7 

September2i     .     .     +70  55     8-9 
24     .      .                   (10. 0) 

(^),  21"  28 

'  3'- 

Septembcrl4     .      .     -36  44  12.7 
19     .      .                     r3.4 

(*),20l.   24-10". 

September   7     .      .     —29  56  50.0 

October        I     .      -                      7-5 
2g     .      .                      7-9 

October        I     .      . 

+  1  25  30-7 

Lacaii.i.e  S340,  iq''  55"  I'. 

B,  A.C.  7363,5.?.,  2!''  5'"  38^ 

B,  A.C.74g7,  2 

I"  28-12'- 

Septcviiber   7     .      .     -35  53  47.8 

71  Capricokni,  20"  30'"  lo". 

October        8     .      . 

+   I  IS  42.4 

SeptembcL-24     .      .     -15  3S  17-4 
October        8     .      .                    1S.3 

March         21      ,      .      +70  35     6.g 

April            2     .      .                      6.1 

4     ■     .                      8-3 

15     ■     - 
B.  A,  C,  7509, 

41.5 

64  Aquil^i:,  20I'  I™  25'. 

August       24     .      ,      —   I     2  3q.2 

B,  A,  C,  7124,20"  30'"  33". 

77DuACONlsS.P.,2l''r"5S«. 

November   +     .      . 

+  75  50  30-3 

September   3     ■      ■                    40.4 

October      15     .      .      +72     5  52.7 

March         2g      .      .      +77  36  23. 0 

B.  A,  C.  7509,  S.  P 

,  21"  29"  o=. 

rg  VvLFT.cvi.M,  20"  6™  27'. 

B.  A.C.  7124,  S,P.,2o''  30™  33'. 

0,21'' 9'"  46^ 

March         21,    .      . 

+  75  50  26.7 

February    26     .     .     +72     5  51.0 

Scptemberl4     .     .    '-39  21  37.0 

9  Cephei,  21" 

34'"  SI'. 

August      30     ,      .     +26  35  44-9 

March         16     .      .                    50.1 

September   7     .      .                    43.4 

ig     .      .                    50.8 

Septembcr2i     . 

+61  30  i8-g 

15  Aquarii,  21''  ii'"  29". 

27     '      ' 

\ll 

(«),  20I'  &™  36'. 

/3  Delpioni,  2oi'  31"'  34». 

Sepiember27     ..-53  18.6 

August        30      .       ,       +2t   21   48.1 

September   7     .      .                    4C).8 

Seplcmbersi     .      .     4-14     g     5.3 
27     .      .                      3.2 

October        8     .      .                    17.9 

9CEP„E1,S.P., 

March        23     .      . 

ii,  3  J.,.  308. 
+61  30  16.2 

63CYGNI,  2oi'9™44". 

Lacaille  8559, 20"  40'"  2". 

ijCycki,  21"  12'"  40^. 

O.ARG.N.,  22729 

21"  37"'  23". 

September  19     ,      .     +36  24  55.6 

Septembcri4     .      .     —43  28  31.0 

October      21     .      .      4-34  21  37.7 

21     .      .                    57.0 

19     ■     ■                    25.5 

29     .      .                    37-8 

October      21     .      . 

+  70  43  55.8 
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..CAPRICOKNi,2l"38."II". 

B.  A.C.  7678„S.  P.,  2ii'  sC"'  13=. 

B.  A.C,  7Sio.22i'i7^"57'. 

,'   PeGASI,  22''   40'"   19'. 

I8j2.                                               ■=       '        " 

1872.                                    "     '      " 

1872. 

1872.                                                       '         '         " 

September  14     .      .     -  9  40    7-2 

March        21     .     .      +79  41  54.9 

Novcmber2o     .     .     +66    3  37.1 

October        i     .      .     +ii   31     1.3 

23     .      .                    54. & 

8     .      .                      3.2 

II  Cei-hu,  ai'i^o'^a^. 

27     .      .                    54.2 

April           13     .      .                    55.7 

24     .      .                    54-5 

29     .     .                    5(>.2 

B.  A.C.  7810,  S.  P.,  22''  17'"  57'. 

I  Cei'hei,  22"  45'"  8'. 

March         27     .     .     +66    3  34.8 

October      21     .     .     +70  43  21.4 

Aprii          29     .      .                    34.9 

October      31     .     .     +65  31  39.6 

29     .     .                    20.8 

f  Ckpiiei,  S.  P..  22''  o-"  3". 

May              4     ■      .                    34-7 

November   7     ■      ■                    41 -7 

23     .      .                    41.2 

April           19     ,      ,     +()4    0  14.6 

n  Aquarii,  22"  iS-  45'. 

11  Ckpiiei,  S.P.,  2ll'40"'  2'- 

(*),  22"  0™  9=. 

Ociober        i     .     .     +  0  43  44-7 

iCEI'tl£I,S.P.,  22"  45"'  S\ 

March        21     .      .      +70  43  19.8 

November   7     ■      ■                    44  ■» 

April          29     .      ,      +65  31  38-4 

No™mber20     ,     .     -u     i  54.5 

(«),22''    19"'  13^- 

May                4      .      .                       38.4 

B.  A.  C.7;a4,  2ii'40"'  S', 

r),22'.3"'ii^ 

September24     .      .     -28  59  57. fl 

LACAIL7,E92S(i,22>'45'"   9". 

Septembei-27     .     .     +24  59  42.9 

September24     .      .     -38  35  28,4 

October        8     .      .                    58.1 

October        a     .      .     —39  58  4S-0 

October      15     .     .                    41-4 

15     ■      ■                    45.7 

Lacailli!  9045,  22''  3"!  50=. 

Weisse  XXII,  44g.(2d^)  22''  28"  20^ 

November   9     .      .                    42,2 

B.A.C,  75SC,2ii'40™34". 

October       8     .     .     -38  40  31.1 

October      29     .      .      —10  35  53.1 

A  PlSClS  AUSTEAI.IS,  22"  45'"  24'. 

15     .      .                    32-9 

November   g     .      .                    SS.3 

Septembers?     .     .     +24  58  19. i 
October     15     .     .                  1S.7 

29     .     .                    31.0 

Ociober      10     .      .     —33  33  12.0 

2Q       .       ,                           12,4 

0.  Arc.  S.2i9f.4,22''4""4o=. 

2(5  Cephei,  S,  p..  22''  23"'  I'. 

78  Dkaconis.  S.  p.,  21''  41'"  3g". 

SeptemberiQ     .     .     -22    oio.i 

April            2     .      .     +64  28  4S.5 

LAt.ANnE  44848,  22''  4S'"  35'. 

March        23     .      .     +71  43  59- 1 

October        1     .     .                    10. 0 

24     .     .                   (41-2) 

Aprii            5     .      .                    60.0 

Novemberr8     .      ,     +35  l3     7.8 

X  PiSCIS  AUSTRAUS,  23'"  7'"  4"- 

B.  A.C.  7851,5.  P.,  sa*-  23"'  n". 

20     .     .                      9.0 

n,2iMfi"'i4". 

Septembers?     .      .     -23  23  50-4 

March        21     .      .     +85  27  45.1 

Seplembcrlg     ..-75  52.9 

October      31     .      .                    59.8 

(*),  22''   48'"   56=. 

October      21     .      .                    53.3 

24  CErnEl,  S.  P.,  22I'  7'"  21'. 

0  AiJUAKlI,  22''   23"'   52». 

NovembcrlS     ,      .     +352046.0 
20     .     .                    4&-6 

October      10     .      .     -11  19  54-2 

LACA1LLE8952,  2ii'46"'  37'. 

Marcli       23     .     .     -I-71  42  3g.4 

15     .      ■                    55.8 

October     31     .     .     —36  39  46.2 

B.  A.  C.  7772,22"  9'"  58', 

(«),22i'48'"  5S=. 

November  4     .     -                    45-1 

AnONYMOU.S,  22''  26'"  36'- 

NovemberiS     .      ,     +35  19     5.3 
20     .      .                      1.8 

Septemberi9     .     .     -  2  13  58.5 
21     .     .                    56.8 

November   4     ■      ■     —28     6  43-7 

naiMT-SO"- 

20     .     .                    38-3 

B.  A.C.  8002,  22''  52"' 39". 

October      15     .      .     —II  57  29.2 

n,  22''  26-  50-. 

October      21     .     .     —  8  27  46.1 

November27     ;     .     —30    8  51.4 

79  Draconis,  21"  51"  16'. 

Octolicr        8     ,      ,     -37  19  45-6 

October       8     .      .     +73     5  51.2 

29     .      ■                    48.9 

November   4     ,      .                    51.4 

30  PegAhi,  22"  14'"  I'. 

Septcmber24     .     .     +  ^     B  52.5 
October        8     .      ,                    52.2 

November   7     .      .                    4O.5 
f),  22"  27"'  2I=. 

Weisse  XXII,  1088,  22''  53'"  3'. 
October      31     .      .     —  5     2  51,9 

9     .      .                    49-5 

October      15     ■      .     —28     3     6.0 

20     .      .                    47.9 

0,  Akg.  S.  22092, 22i>  14'"  32». 

Si  AQt-ARii,  22''  54'"  56". 

79DRACO.NIS,  S.  P.,  2li'  SI"'  l6~. 

Oclober      10     ,      .     —22  14  18.2 
15     .      .                    19.6 

226  Cei'HEI.  (B.,)  22''  30'"  3". 
November   9     .      .     +75  34     ^■'^ 

October       i     .     .     -  7  44  52.0 
8     .     .                    49-8 

April            5     .      ,     +73     5  47.7 

n,22"is-4r- 

17    .    -               4g.o 

82  Aquaeii,  22"  55"'  54«, 

October      29     .      .     —  8     6  37.3 

t  Aquarii,  22"  31"'  9\ 

31     ■      ■                   (41.3) 

November  4    .     .                  37-2 

Ociober      10     .      .     -  7  15  37-o 

Lacailie  9005,  2i''  SZ'"  52". 

October        t     .      .     -  4  S3  i3-2 

15     .     .                    38.6 

Scptemberig     .      .     —27  40    2.9 

n,  22>'  lO-  r. 

30  Cei'HEI,  22''  34'"  9'. 

0  PiSCIUM,  22''  57'"  24'. 

Ociober     29    .     .     —  8    6    5.5 

November23     ..+37  53-8 

n  21I'  56-  3'. 

October      15     .     .     +62  55  10.3 

November  4    .     -                    3'0 

November   7     ■      ■                    i^-^ 

Septembers?     .     .     —26  16     5,4 

/3  Pegasi,  22''  57'"  35'- 

October        i     .     ,                      2.6 

(»),22"I7"'23'. 

B.  A.  C.  7941,  22''  39"'  3''- 

15     .      .                      6.4 

October      29     .      .     +27  23  20.8 

Septemberig     .      .     +20  13    4.6 

November   4     .     .     +80  43  23-'^ 

November   4     .      .                    21.9 

a  A.  C.  7678,21'- 5&'"  13'. 

33  Pegasi,  22''  17""  30". 

B.  A.  C.  7941.  S.P„22^'39"'3'■ 

Lacaille  9359,  22"  57'"  55". 

October      21     .      .     +79  41  56.2 

31     .      .                    56-2 

Septeraberi9     .     .     +20  12     8.2 

ApriI            2     .      .     +80  43  21.2 

Novemberi8      .      .      -27  49  3". 7 

November   9     ■      ■                    55-8 

October      21     .     .                      9.5 

M.y              4     .      .                    21.5 

20     .      .                     '30.0 
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LALANDE  43323,  23"  2™  5: 

November27     .      .     +38  13  25.0 

fi  Aquarii,  23I1  3""  5'. 
October       I     .     .     —33     9 


0  CiiPHET,  S.  P.,  23I1  r3i"  253. 


64  Hecasi,  23H  15™  40'. 
!    October      10     .      .     -]-3i     6  43.9 


B.  A.  C.  S213,  S.  P.,  23'' 27™  4' 


Weisse  XXIH,  609,  23!'  30'"  40", 
Novembers?     .     .      —  i  49  23.; 


(*),23i'4i"'2S=. 

72.  "     ' 

December  [3     .      .     +63  26 

B.  A.  C.  S273,  23'Mi'"  5^'- 
October      10     .      .     +67     5  45.5 


T  Cei'Uki,  S.  P„  23I'  3"'  50a. 
qirjl  2      .      .      +74  41  43.9 

O.  Arc.  S.  22691,  23I1  7"'  34=. 


i/r^  Aquarti.  23''  n"'  15^ 


B.  A.  C.  SrSo,  23'i2i"i  55', 
November  4     .      .     -rGg  39(34-4) 

i.  A.  C.  S180,  S.  F„23ii2i"'S5". 

I    May  7     .      .     +(i<3  39  19. 1 

I  PiSCEL'M,  23!'  22™  53^ 


Weisse  (3)  XXIII,  639. 23I'  30™  55=. 


Weisse  (2)  XXIII,  65S,  23I'  31™  ii=. 
December    4     -      ■     -I-3;     6  eS.S 


73   pEtSASI,  23l'3I™29=. 


B.  A.  C.  8273,  S.  P.,  23^'  41™  52". 
April  10     .      .     +67     5  43-0 

n,  23''  45"'  2r. 
December   4     .      ,     —32     5     1.5 

B.  A.  C.  8314,23''  48^41". 
November   7     .      .     -^73  41  33,7 


■     Y  CEPliKr,  23I'  34™  7^  '      ■  - 

October     31     .      .      +76  ;5     4.2  j!      B.  A.  C.  8314,  S.  P„  23"  48™  4 


Lacait-i.e  9443,  2311  12"'. l6«.  j 

November   7     ,     .     —42  39  41.0 


B.  A.  0.8213,23"  27'"  47'. 
>lovembei-   g      .      .      -+-86  36     4.5 


WeisskXXIII,767,23'>3B'"30',     j,      R.  A.  C.  8336,  S,  P.,  23^3™  ^9=. 
Novcmber27     .      .     -  i  22  15.3      April  22     .      .     +85  59  38-0 

December    4     ,      .  t6.o  jj  May  10     .      .  ;  ' 


Hosted  by 


Google 


MEAN     PLACES 


MISCELLANEOUS      STARS 


INDIVIDUAL     OBSERVATIONS 


TRANSIT     CIRCLE 


1   O  T  2  . 


Hosted  by 


Google 


Hosted  by 


Google 


MEAN     PLACES     OF     MISCELLANEOUS     STARS     FOR     1872.0, 


INDIVIDUAL    OBSERVATIONS 


TRANSIT     CIRCLE 


44  Fjscium. 

(I  PiSClUM. 

lOI  PlSClUM, 

1872. 

h.  m.     s. 

.     ,      „ 

1S72. 

h.  m.      s. 

°      '       " 

1B72. 

li.  m.      s. 

July         5     S. 

0  18  50-51 

83  46 

Jan.       26 

S. 

042    2.61 

33     643.5 

Nov.       7     E. 

I  28  55.96 

75  59  37.3 

Nov.       4     F. 

S0.3S 

9.5 

Wy      5 

S. 

2.63 

44.  s 

15     E. 

55-93 

35.7 

12     F. 

50.27 

8.9 

23     E. 

55.86 

37.2 

20    F. 

50.53 

Mean      . 

0  42     £.620 

83     f.  44.15 

27     E. 

55.93 

37-7 

Div.,  Flex 

-     0.32 

33     F. 

56.04 

33.4 

Mean      ,      . 

0  iS  50.422 

88  45    g,8o 

Div.,  Flex,,  eic. 

-     0-37 

e  PlscruM. 

Mean     .      . 
Div,,  Flex.,  etc 

I  28  55.942 

75  59  37.26 

IQ  Ceti. 

1872. 
Nov.       7 

E, 

h.  m.      5. 
I     I  46.72 

85     I  43.9 

n  PiSClUM. 

h.  m.      s. 

F. 

46-65 

40.6 

Nov.     23     E. 

020     3.50 

90  45  31.9 

F. 

46.60 

43-4 

1872. 

h,  m.      s. 

27     E. 

3-63 

31-9 

Jan.        26     S. 

I   3o  18.84 

73  30 

Dec.        5     E. 

3.62 

Mean     . 

1     I  46,657 

83      I  42.63 

Nov.      26     S. 

18,93 

50.0 

Div.,  Ficx 

-     0.38 

Dec.        5     E. 

13.96 

50-2 

Mean      .     . 

0  20    3.SS3 

go  45  31.80 

9    E. 

18.97 

48,6 

Div,,  Flex.,  clc. 

51'PisauM. 

~     0.45 

1872, 

33  Ceti. 
h.  m.      s. 

Mean      .      . 
Div,,  Flex.,  etc 

I   30  13.92; 

78  30  49,60 
-     0.15 

1372. 
Nov.       4     F. 

h.  in.      E. 
0  25  47.54 

83  45     7-0 

Nov.       7 

E. 
F, 
F. 

I     3  58-45 

53,42 
58.41 

88  14  10.3 
10.4 
II. 3 

1872. 

V  PlSClUM. 

h,  m,      s. 

8     F. 
12     V. 

47-38 

6.7 

5-9 

Mean      . 
Div.,  Flex 

'etc.' 

I      3   58,427 

-   '0:36 

Jan,       26     S. 

Ncv.      12     F. 

26     S, 

I  34  46,36 
46.33 
46.31 

85     9  38. S 

41.2 

39.4 

Mean     .      . 

0  25  47.510 

83  45     6-53 

23     F. 

46.42 

40.1 

Div.,  Flex.,  etc. 

-     0.34 

C  PiSCIL'M. 

Mean     .      . 
Div.,  Flex.,  etc 

I  34  46.355 

85     9  39.80 
-     0.38 

S  AKDKOMEDyE. 

1872. 

&.   .1 

S. 
F. 

Ii.  m.      s. 

I     7     2.74 
2.67 

83    6    9-5 

7.9 

y  Andromkd^. 

h.  ni.        S. 

F. 

2-75 

Jan.   '   26     S. 

0  32  29.24 

li,  m,      s. 

Mean     . 

I     7    2.720 

83     6     8.20 

July        4     S. 

I  56     2.90 

48  17     5-5 

Div.,  Flex 

elc. 

-      0.32 

Div,,  Flex.,  etc 

-     0.14 

62    PiBCIUM. 

1S72 

h.  m.      E. 

/PISCTUM, 

f  Arietis. 

Nov.'     8     F. 

0  4t  35.05 

''  ''  58:2 

1S72 

h  in       s 

1872, 

li,m.      s. 

H  e: 

39.  (iS 

57.2 

Nov.'   23 

E. 
F. 

I  11   11.87 

B,     3g., 

,.„.    „   a 

2  17  57.50 
57.48 

79  58  12,5 
13-4 

Mean      .      . 

0  41  39.07; 

83  23  57.53 

Dec.      ^ 

E. 

12.10 

37.0 

Nov.      23     F. 

57-53 

12.9 

Div.,  Flex.,  etc 

B.  A.  C,  221. 

-     0.33 

Mean      . 
Div.,  Flex 

."etc! 

I  11  11.993 
g4  PisciUH. 

87     3  37-67 

Mean     .      . 
Div.,  Flex.,  etc 

!i  17  57-503 
,"  Ceti, 

79  58  12.93 

1872. 

h.  in.      s. 

Nov.      12     F. 

0  41  40,10 

8522 

1872. 

h.  m.      s. 

1872. 

h.  m.      s. 

20     F. 

40.16 

41.2 

Nov.      15 

E. 

I   19  47.03 

71  25  24.3 

Jan.       10    S. 

2  21  21.36 

32    6  53-2 

27     E. 

40.37 

41-9 

F, 

47.12 

25.0 

Nov.      28     F. 

21.37 

54-4 

Dec.        5     E. 

40.42 

41.6 

28 

F. 

47-15 

25.5 

Dec.        2     E. 

21,33 

Mean     .      . 

0  41  40.262 

85  22  41.57 

Mean     . 

1    ig  47.100 

71  25  24-93 

Mean     .      . 

2  2t  21,353 

32     6  53. So 

Div.,  Flex,,  elc 

-     0-39 

Div.,  Flex 

,etc. 

-     0.09 

Div.,  Flex.,  etc 

-    o.so 
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11  Arietis. 

e'  Arietis.  ' 

9  Tauri. 

Nov.      26     S, 
Dec.        4    S. 

h.  m.      s. 

2  35     9,16 
9.19 
g.ig 

7032     7-9 
5-7 

1872. 
Nov,      23     F. 
Dec.        2     F. 
4     S. 

h.m.      s, 
2  51  53-77 

53.85 
53-84 

69  10  E3.3 
23-3 
21.7 

1872. 

'"■  11  i: 

Nov.      26     S. 

h.  m.      s. 
26,65 

67  12  50-0 
49-7 
50,7 

Mean      .      . 
Div.,  Flex.,  etc. 

2  35     9-'So 
B.  A.  C.  830. 

'-?  ts 

Mean     .      . 
Div.,  Flex,  eic. 

2  51   53-320 
S3  Arietis, 

69  10  22.77 

Mean     .      . 
Div,,  Flex,,  etc 

3  29  26.640 
13  Tauri, 

67  12  50,13 

Nov.  '   a3     F. 

Dec.        2     F. 

5     E. 

h.  m.      s. 

2  35  35-59 

35.56 

35.62 

79  48  19,7 
23-6 

1872. 
Oct,       16    S. 
Nov,      23     F. 
Dec,        4     S. 

Ii.  m.      s. 

3     0  13.52 

13-43 

13-54 

73  36  55-9 
56.9 
55.4 

1872, 

'"•   III: 

Nov.     26    S. 

h,  m,     s. 

3  34  56-20 
56,22 
56.22 

70  42  41.7 
43.2 

Mean     .      .      . 
Div.,  Flex-,  etc. 

2  35  3; ,590 
3S  Arietis. 

79  48  20.70 
-     0.19 

Mean     .     .     . 
Div.,  Flex,,  etc. 

3    0  13-497 
J  Arietis. 

72  36  56.07 
-     0.06 

Mean     .      . 
Div.,  Flex.,  etc 

3  34  56.213 
.5-   PLEIADU.M. 

70  42  41.97 
-     0.09 

Nov.      25     F. 
Dec.        5     E. 

h.  m.      s. 

a  37  59-28 
59.23 
59-30 

78     5  41.0 
40.4 
39-4 

Bee,        2     F, 

4     E. 

h.  m.      s. 

3     4  rB.79 
18.83 
18, 7g 

70  45  32.9 
34-7 
34-1 

1872, 
Nov.     23     F. 
Dec.        5     E. 
12     S. 

h,  m.     s. 
3  37  ir.93 

liigi 

66     5  54.0 

54. S 

54.8 

Mean     .      .      . 
Div..  Flex.,  etc. 

2  37  59-287 
ft  Ceti. 

73     5  40.27 
-     0.14 

Mean     .      .      . 
Div,,  Flex.,  etc. 

B,  A.  C.  9S7. 

70  45  33.90 
-     o,og 

Mean     .      . 
Div.,  Flex.,  clc 

3  37  11.880 
i  Pleiadum. 

66     6  54,43 
-     0.06 

1S72. 
Oct,       i6     S. 
Dec.        2     F, 

4     S. 

h.  m.       s, 

2  3S     r.sS 
1.5S 

1-53 

80  25  40.2 
39- i 

38.7 

1S72, 
Nov,      23     F. 
Dec,        4     S. 
9    E. 

h.  m,      s, 
3     4  20.26 
20. 34 
20.30 

77  26  20,9 
13.9 
19.9 

1872. 
Dec.      ^4     S. 

23     K 

h.  m,      s. 

3  37  16.66 
16,58 
16. 6i 

66  17  26.8 
27-7 
27-9 

Mean      .      .      . 
Div.,  Flex,,  etc. 

2  38      1,563 

80  25  39.33 
-      0.23 

Mean     .      .      , 
Div..  Flex.,  etc. 

3    4  20,300 
t'  Arietis, 

77  26  19.90 
-     0.13 

Mean     .      . 
Div.,  Flex,,  etc 

3  37  16.617 

m  PLEIADUH. 

"L'^ 

1872. 
Nov,      2f>     S, 
Dec.        2     F. 
5     E. 

2  41   21,73 

72  15   2.7 
3.6 
3.4 

1872. 

"-  11  I: 

Oct.       16     S. 

Nov.     28     F, 

h.  m.      s. 

3  13   50.41 
50.46 
50.48 
50.41 

69  18  57.8 

57-4 
53.3 

1872. 
Dec.       2     F. 
13     E, 
24     S. 

h.  m.      s. 
3  37  31.75 
31.72 

31.77 

65  34  51.4 
52.9 
52.4 

Mean      .      .     . 
Div.,  Ftex.,  etc. 

2    41    21.743 

72  15   3.23 
-   0.07 

Mean     ,      .      . 
Div.,  Flex,,  etc. 

3  13  50.440 

69  I3  58,18 
-     0,03 

Mean     .      . 
Div.,  Flex.,  clc. 

3  37  31.747 

65  34  53.23 

1S72. 

bTt!     16   s.' 

Nov.      26    S. 

IT  Arietis, 

h.  m.      s. 

25.79 
25.67 

75  26  48.6 
43.3 
48.2 

1872, 
Jan,       17     F. 
Nov.     23     F. 

■n  Arietis. 

h,  m.      s. 
3  15  23.41 
23.40 

69  43     4-1 
5-2 

1872. 
Dec,        5     E. 

22  F. 

23  E. 

e  P1.EIADUM. 

h.  ni.      5. 

3  37  35-42 
35-45 
35.46 

65  5&  10,7 
10.3 
11-3 

Mean     .      .      . 
Div.,  Flex.,  etc. 

2  44  25-727 

ifl  Akietis. 

75  26  43.37 

Mean      .  '  .      . 
Div,,  Flex,,  etc. 

3  15  23,405 
65  Arietis. 

&9  43     4-65 
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52.12 

21     E. 

29-3 

March  2S     E. 

3fi-3S 

57.0 

27     Ha, 

52.12 

5-4 

22     F. 

39.0 

March  12     E. 

17.70 

28.  s 

Mean     .      . 

7  31  38.200 

43     I  55 -7" 

Mean     .      .      . 

8     4  52.127 

71  58     5.60 

Div.,  Flex,,  elc 

/Gkminorum. 

-     o'9 

Div,,  Flex,,  etc. 

^■5  Canxri. 

Moan      .     .     . 
Div.,  Flex,,  etc. 

;.  Cancri. 

71  28  28.97 
-     0.09 

1872. 

h.  m.      s. 

h.  m.      5. 
S     4  52.44 

>        :         „ 

March  20     F. 
21     E. 

7  32    4.34 
4' 97 

72     2     9.3 
9.8 

Marcli  19     Ha. 
24     E. 
27     Ha. 

71     58       9.9 

1872. 
Feb.      22     F. 

h.  nl.     s. 
8  35  52.42 

68     4  21.7 

J4    E. 

4.93 

52.33 
52.40 

9.3 

March  12     E. 

52.58 

52.55 
52-55 

8  35  52,525 

22,6 

Mean     .      . 
Div.,  Flex.,  etc 

7  32     4.9I3 

72     2  10.00 

Mean     ,      .      . 
Div.,  Flex,,  c(c. 

8     4  53.390 

71  58     9. Co 

27     Ha 
Mean      .     .      . 

63     4  22.03 

Div,,  Flex,,  etc. 

c  Geminorum. 

X  Cancri. 

h.ni.      s. 

Ai  Cakcri. 

Marcii  20     F. 

7  36  18.24 

53  54  47-5 

1872. 

h.  m.      5. 

21      E. 

IS. 36 

50.5 

Feb.      22     F, 

62    22    II. 9 

1872. 

h.  ni.     s. 

27     Ha 

47-5 

March  24     E. 
27     Ha. 

16,99 

II. 4 

Feb.      21     E. 
March  24     E. 

8  36    9-O0 

76  Si  43-4 

Mean     .      . 

7  3G  "8.310 

63  54  48.50 

23     E. 

9.0s 

Div,,  Ficx.,  etc 

-      0.25 

Mean     .      .      , 

8  12  17.083 

Div.,  Flex.,  etc. 

-      0.30 

Mean      .      .      . 
Div.,  Flax.,  efc. 

8  36     8.973 

76  SI  43-to 

N  Geminoru.m. 

1S72. 

h,  m.      ,^. 

1  Cancri. 

fl  C.VNCRI 

Marcli  18     S. 

7  36  43. oS 

65  20  SO. 9 

1872. 
March  21     E. 

28     E. 

, 

24     E. 

23     E. 

42.92 
43.09 

50.4 
50.3 

8   12  55-33 
55.42 

65  34  34.7 

1872, 
Feb.       26      F. 

e'37'24.'55 

71  22  37,9 

35-3 

March  24     E. 

24.61 

36.S 

Mean      .      . 
Div,.  Flcs.,  etc 

7  33  43 ■03c 

f  Geminoeum. 

(i5  20  50,53 

Mean     .      .      . 
Div.,  Flex.,  etc. 

3  12  55-375 

65  34  35-00 

■  29     F. 

Mean      .      .     . 
Div.,  Flex.,  etc. 

24.58 
8  37  24.580 

36.0 
-     0.09 

1872. 

d^  Cancri. 

A'  Can-cri. 

March  21     E. 

7"3S'42.63 

71   10  46.1 

1872. 

h.  m.     s. 

1872. 
Feb.       19     S. 
March   24     E. 
27     Ha. 

h.  m.     s. 

8  39  54.96 
54.89 
54.91 

24     E. 
27     11a 

Mean     .      . 

42.59 
42,66 

7  38  42.627 

49-2 
46.5 

71   10  47-27 

Feb.      19     S. 
March  21     E. 
27     Ha. 

1-97 

71   15  30.6 
31.0 

77  25  17.7 
19.3 
17-9 

Div.,  Flex,,  etc 

Mean     .     .      . 
D.V.,  Flex.,  etc. 

8  16     1.947 
u^  Cancki. 

7'  15  30.33 

Mean      .      .     . 
Div.,  Flex.,  etc. 

8  39  54-920 
60  Camcri. 

77  25  1S.30 
-     0.13 

Feb.      19    S. 

7  53  ii-Ji 

64  15  31.3 

18J2. 

Feb,      22     F. 

March   24     E. 

28     E. 

8  18  34.97 

34.90 

35. '>9 

1872. 

h.m.     s. 

March  21     E. 
27     Ha 

Mean     .      . 

10.97 
11.17 

7  53   11.083 

32.8 
31-9 

64  15  32.00 

72  32    2.2 
1-3 
3-5 

Feb.      19     S. 

21     E. 
March     6    S. 

27     Ha 

8  48  56-12 
56.07 
S6.17 
56.13 

77  53  10.9 
12.7 
10.9 
10.4 

Div.,  Flex,,  elc 

5  Cancri. 
h,  m.      s. 

Mean     .      .     . 
Div.,  Flex.,  etc. 

8  18  34.987 
27  Cancri, 

72  32     2.33 
-     0.06 

Mean      .      .     . 
Div.,  Flex.,  etc. 

3  48  56-122 
0'  Canchi, 

77  53  II-S2 

Ian!''   17     F. 

March  21     E. 

a3     E, 

7  54  12.48 
12.42 

73  11  3'J-9 
37.5 
38.3 

1872. 
Feb.      23     F. 

h,  m.     s, 
8  ig  39.08 

76  55  29.8 

1872. 
Feb.      26     F. 

h.  m.     s. 
8  50    6.54 

74  II  17. I 

March  28     E. 

39-08 

29.5 

March    19     Ha. 

6.46 

17.2 

Mean     .     . 
Div.,  Flex.,  etc 

7  54  12.447 

11^  Cancel 

73  11  37-53 
-     0.05 

Mean      .      .     . 
Div.,  Flex.,  etc. 

8  10  39.080 
29  Cancri. 

76  55  39.65 

29     F, 

Mean     .      .      . 
Div.,  Flex.,  etc. 

6.51 
3  50    6.503 

0'  Cancri. 

16.0 

74  11   16.77 
-     0.04 

1873. 

h.  m.      s. 

1872. 

h,  m.     s. 

1872. 

h.  ni.     s. 

Jan.       17     F. 

8     0  13.72 

63     2  54-4 

Feb.      26     F. 

75  22     2.0 

March   18     S. 

8  50  26.11 

73  55  44.3 

March  24    E. 

13-72 

54-0 

March  21     E. 

28.64 

24     E. 

•13-2 

28     E. 

33.81 

S6.2 

2;     Ha. 

3-2 

April       I     F. 

26.  :4 

45-4 

Mean     .      . 

8     0  13.750 

08    2  54. 37 

Mean     .     .      . 

3  21  28.690 

75  22     2.33 

M.an      .      .      . 

8  50  26.107 

73  55  44.30 

Div.,  Flex.,  etc 

Div,,  Flex.,  etc. 

-     0.07 

Div.,  Flex,,  etc. 

-     0.04 
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INDIVIDUAL  0BSEVATI0N3  WITH  THE  TRANSIT  CIRCLE. 


1873. 

Feb.      23  S. 

25  F. 

March     6  S. 


23  S. 
March  2g  F. 
April       I     F. 


I  36.14 
36.10 
36.14 


f  LroNls. 

!i.  m.     s. 

9  25  2.73 
2.67 
2.76 

9  25     2.717 

h  Leonis. 

h.  m.     s. 
9  25     5.76 

5.7s 
5.85 

9  25     5.797 

0  Leonis. 

h.  m.     s. 

g  34  19.03 
lg.03 
ig.io 

9  34  ig.070 

rS  Leokis. 

h.  m.     s. 
9  39  29.47 
29.41 
9  39  29-497 

B.  A.  C.  3345. 

h.  m.     B. 
9  40  40.27 

40.39 
40.38 


Feb.      26     F. 


76  56  45. C 

44-3 

76  56  44.33 


9  53  26. Sg  Bi  20  3i 
26,94  3: 

26.99  31 

9  53  26.940  St  20  33.37 


72  3IJ  50-7 
49'0 

72  35  49.85 


42  Leonis. 

h.  m.     s. 
10  14  57.20 
57.20 
57.07 

74 

2  43.5 
48.3 

10  !4  57.157 

74 

22  47.97 
-     0.05 

Weisse  339. 

h.  m.     s. 
10  20  43-55 

43.54 
43-57 

82 

7  5<>.8 
5&-7 
55-1 

45  Leonis. 

h.  m.     s. 

0  20  53.40 
53 -o3 
S3. 24 

79  35 

9.1 
9.2 

D  53-240        79  35     9-fio 


r  57.863         75     o  I 


9  34-29 
34.25 
34-04 

9  34. 


93 


9  48.355    75  33 


Groombkidge  1620. 


19.217  80  41    2 


9  51-39  91     6  44-1 

5E-35  47-1 

5 [.60  44.! 

-j  51-447  9'     (i  45-1 


2  29.043         77  22  32-70 


Hosted  by 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  iS;2.o.  GIVEN  BY 


Weissf,  S5I. 

55  Leonis. 

75  Leonis. 

1872. 

h.  m.      s. 

1872. 

li,  m.      s. 

1S72. 

h.  ni,      s. 

April     13     E. 

10  31  39-44 

91   18  32. G 

Jan.       26 

S. 

1049     7,23 

as  34 

51.9 

Feb.      25     E. 

II   10  42.13 

37  17     9.9 

23     Ha 

39.32 

35-8 

April       5 

E. 

52.1 

April     19     Ha 

g-4 

29     E, 

39  ■3'} 

36.7 

F. 

23     Ha 

42.17 

10.6 

13 

E. 

7-17 

51-4 

Mean     .      . 

10  3t  39.333 

9'  =S  35.03 

Mean      .      .      . 

11  1042.1S3 

87  17    9-97 

Div.,  Flex.,  etc. 
1872. 

Anonymous. 
h.  in.      s. 

-     0.49 

Mean     , 
Div.,  Flex 

etc 

10  49     7,200 
li  Leonis, 

88  34 

52-35 
0.37 

Div.,  Flex.,  etc. 

1872. 
Maj        4     F. 

XI,  2. 

h.  m.      s, 
lilt  49.04 

-    0.39 

124     2   iS,3 

Jan          5     F. 

10  31  44.53 

gi    9  34.5 

1872. 
April       1 

Div.,  Flex.,  etc. 

-h      0.03 

April    22    F. 

44-37 

35-9 

F. 

10  53'  56V87 

85  41 

46.5 

Anonymous. 

Mean     .      .      . 
Div.,  Flex.,  etc. 

10  31  44.450 

"  -'  'i.li 

5 

E. 
F, 
E. 

56.91 
56.95 
57.09 

45.1 
46.9 

1872. 

h.  ni.      s. 

„      ,        ., 

13 

—iL 

fev.,Flel,r,c. 

II  12    9,77 

124  30  56.5 

ANONVMOUa. 

Mean      . 
Div.,  Flex 

etc 

10  53  56.955 

8541 

45.  So 
0.40 

+      0.05 

18-2 

h.  ni.      s. 

Anonvmous. 

April      5     E. 
Div.,  Flex.,  cic. 

10  31  59-03 

gr     J  33.0 
-     0,47 

1S72. 

/'  Leonis. 
h.  m.      s. 

1S72. 
April       I     F. 

h.  ni.      5. 
II  12  46.72 
46.71 

124  30     8.0 
5.9 

Weisse  563. 

April       I 

F. 
F. 

10  57     3-45 

S9  iS 

44-3 

10   f'! 

13     E. 

46.60 
46.93 

]± 

1872. 
April      I     F. 

h.  m.     s. 
10  32  41.70 

95  13    0,9 

Mean     . 

10  57     3-45 

89  i3 

44-7 

Mean     .      .     . 

11   12  46,740 

124  30     7-35 

23     Ha 

41.70 

1-5 

Div.,  Flex 

0.38 

eg     E. 

30    F. 

41.72 

1,0 

c  Leonis. 

Mean     .     .      . 

10  32  41 .703 

95  13     I. OS 

X  Leonis. 

1872. 

h.  m.      E. 

Div.,  FlcK.,  etc. 

-     0.54 

1S72. 

April       I 
5 

Jan.       26     S. 

II  14  32.08 

S3  16  10.4 

37  Sf.XTAN-riS. 

F. 
E. 
F. 

10  58  24.75 
24.35 
24-75 
24.  88 

Si  58 

20.9 

Feb.      25     E. 
April     23     E, 

Mean     .      .      . 

32-13 
32.13 

11   14  32.113 

9-3 
II. 7 

S3  16  10,47 

1872. 

Div,,  Flex.,  etc. 

-     0.33 

Tan.       26     S. 

April       5     li. 

13     E. 

10  39  25.83 
25.69 
25.84 

B2  57  10,0 
9.9 

Mean      . 
Div,,  Flex 

;,. 

10  58  24.E10 

Si  5S 

20.48 
0.30 

Anonymous. 

Mean     .     .      . 
Div..  Flex,,  etc. 

10  39  23.787 

S2  57  10.07 

Anonvmous. 

1S72. 
April     15     F. 
29     E, 
May       13     F. 

h.  m.      s. 

II  17  36.95 
36.99 
36.92 

12747    0.7 
46  51-5 

55.7 

1872. 

WEI.SSE693. 

April      ig 

F. 

Ha 

II     3  29,41 

29.30 

80  II 

'U 

Mean     .      .      . 
Div.,  Flex,,  etc. 

II  17  36,953 

127  46  55.97 

April       I     F. 
II    s' 

1040     4% 
4.80 

102  47  13,0 

Mean     . 

II      3  29.353 

80  12 

0.65 

J(>'.3 

Div,,  Flex 

etc 

- 

Anonymous. 

Mean     ,      .      . 
Div..  Flex,,  etc. 

10  40    4.790 

102   47    14.83 
-      0.30 

XL  I, 

h.  m.      5. 

1872. 

April       5     E. 

13     E, 

May         4     F. 

li,  m.      s. 
11   18  22.92 

23.79 
22.99 

126  16  42,0 
41.5 
42,9 

A  NO  NY  MO  ITS, 

May  "      4 

F. 

II     3  50.36 

114  54 

45-3 

7     E. 

22.52 

37-8 

1872 

h,  m.      E, 

Div,,  Flex 

Mean     .      .      . 

11   IS  ^^ 

126  16  41,05 

April'     1     F. 

10  46  23.43 

100  44  46.4 

Div,,  Flex,,  etc. 

-1-      0.14 

10     F. 

23,42 

48,1 

19     Ha 

23.5a 

45.8 

O.Arg.S.  11246. 

82  Leonis. 

Mean      .      . 

10  46  23.477 

100  44  46.77 

1S72, 

h.  m.      s. 

h 

Div.,  Flex.,  etc 

-     0.35 

April      4 

F. 
S. 

11     7  3&-13 
36.40 

119    22 

6!5 

April'    11     S. 
16     S. 

II  19    4.60 

85   59  33.4 
37-9 

Anonymous. 

17 

Ha 

36-45 

5-9 

23     Ha 

4.66 

39.  s 

1872. 

h,  in.      s. 

Mean      . 
Div..  Flex 

II     7  36.327 

119   22 

6.87 

Mean      .      .      . 

II  19    4.657 

85  59  38.70 

April       5     E. 

10  46  40.43 

106  36     i.t 

0.07 

Div,,  Flex  ,  etc. 

-     0.41 

II     S. 

40,56 

13     E. 

40.56 

0.9 

Anonymous. 

Mean      .      . 

10  46  40.517 

106  36    0.73 

Anonymous. 

,IT-  s  .. 

11  19  38.84 

Div.,  Flex.,  etc 

~     0.24 

1S72. 

h.  m,      s. 

126  12     2.3 

April       I 

F. 

11     8     7,67 

119   27 

58-5 

April       I     F. 

38.61 

5.6 

X,i7. 

13 

F. 
E. 

7-96 
7.83 

28 

0.3 

10     F. 
23     F, 

38.54 
38,78 

5.7 

1872. 

h.  m.      s. 

M.^3'„4     F. 

10  48     1.74 

125  46  37.5 

Mean     . 

II    8    7.  Sao 

119    27 

59-40 

Mean     .      .      . 

II   19  38.692 

126  12    4.45 

Div.,  Flex.,  etc 

+       O.II 

Div.,  Flex 

,etc 

0.07 

Div,.  Flex,,  etc. 

+     0.13 
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INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


Anonvmous. 

V  ViRGlNIS. 

XII,  6. 

1872. 

h.  m,      s. 

1872. 

h  m       s 

1872. 

h.  m.      s. 

April     29     E. 

II   23  2S.Z9 

127  45     6.9 

Feb.      25     E, 

A  39  16,85 

82  45  12.7 

April    29    E. 

12  23  35-61 

iia  59  18.0 

May      13     F. 

28.40 

5-3 

April       5     E. 

16.34 

May      13     F. 

35,76 

16,7 

14     F. 

2S.33 

13     E. 

16,81 

15.2 

19    Ha 

1G.76 

12.4 

Mean  .     .     . 

12  23  35.685 

112  59  17.35 

Mean     .     .     . 

127  45     7.47 

Div,,  Flex,,  etc. 

-    0.07 

Div.,  Flex.,  etc. 

e  Leonis. 

Mean  .      .      . 
Div,,  Flex.,  etc. 

II  39  IS-SI5 

82  45  13.12 
-     0.32 

Anonvmous. 

1S72. 

h.  m.      s. 

P  ViRCINIS. 

.'®^■^■ 

h.  m,      s. 

=     '      " 

April     13     E. 

II  23  46.58 

92  17  50.7 

1372. 

iL.  m.      s. 

April     10     F. 

12  23  59.14 

23     Ha 

#1-51 

52.4 

April       5     E. 

II  44    1-70 

87  30  50,5 

24    s. 

46.54 

52-0 

ig     Ha 

1. 71 

50.1 

22     F. 

1.69 

51-7 

Anonymous. 

Moan     .     .      . 

II  23  46-543 

92  17  51.70 

Div.,  Flex.,  eic. 

Mean    .      .      . 

II  44    1.700 

87  30  50.77 

1872. 

h.  m.      s. 

Div.,  Flex.,  eic. 

^     0.33 

April     10     F. 
Div,,  Flex.,  etc. 

13  24  33,03 

81   57  51-9 
~     0.30 

Anonymous. 

B,  A.  C,  4006. 

1872. 
April    29     E. 

h.  ni.      s. 
.1  23  51.6S 

1S72, 
April      3     E. 

h.  m.      s, 
II  44  29.83 

94  37  18.7 

J  ViRGINlS. 

May      13     F. 

51.57 

13  59  ".a 

11     Ha 

2g.75 

17.6 

1372, 
April      4     Ha, 

11     E. 

li,  m.      s. 

Mean   .     .     . 
Div.,  Flex,,  etc. 

II  23  51-625 

13  5g  H.20 
+     0.20 

23     Ha 

29.57 
29,68 

18.3 
18.3 

lo.U 

98  44  46-3 
44.6 

Mean   .     .      . 

II  44  29.708 

94  37  18.23 

Anonymous. 

Div,,  Flex,,  etc. 

XL  16. 

-     0.58 

Mean   .     .     . 
Div.,  FIe\..  etc. 

12  27  10,500 

q8  44  45.45 
_     0.45 

1872. 

h,  m.        s. 

M^y        4     F. 

II  25  25.54 

134     I  59, & 

1872. 

h.  HI.      s. 

Div.,  Flex.,  elc 

+     0.20 

May       .3      F. 
Div.,  Flex,,  etc. 

II  50  33-9'' 

122  36    9.8 

1872. 

h,  m.      s. 

Anonymous. 

XI,  17. 

April       5      E. 
Div.,  Flex,,  etc. 

12  30     1.03 

62  34    9-4 
-     0.31 

.372. 

h,    m.      s. 

1872. 

h,  m.       5. 

=     .      ,. 

May     13     F, 

II  25  27.70 

129  28  30.6 

May        4     f. 

u  55  40.53 

119  53  37-1 

16    S. 

27. 36 

23 .0 

13     F, 

n  55  40.45 

' 

Mean   .     .      . 
Div.,  Flex.,  etc. 

II  25  27.730 

129  aa  39.30 
+    0.25 

Mean   .      .     . 
Div,,  Flex,,  cic 

40.490 

xn.i. 

"9  53  37-IO 
-     0.07 

1872. 
April     29     E. 
May        4     F- 
16     S. 

h.  m.      s. 

12  30  55.23 
55,39 
55,29 

116  25  51.4 

1^ 

.872. 

Anonymous. 
h.m.      s. 

=     ,      .. 

1S72. 
April     29     E. 

h.  m,      B. 
12     5  16.20 

117  21  16,6 

Mean   .     .      . 
Div.,  Flex,,  etc. 

12  30  55,303 

116  25  51-43 

April       5     E. 

11  28  16.59 

30     F. 

16.27 

15,9 

13     E. 

16.07 

132  31  50.0 

May      13     F. 

16.31 

14.6 

XIL8. 

Mean   .     .      . 

11  23  16.330 

132  31  50.00 

Mean    .      .     . 

12     5  16.260 

117  21  15.70 

1872. 
April     30     F. 

h.  m,      s. 
12  33  21-72 

«     ,      .. 

Div.,  Flex.,  etc 

+    0.22 

Div,,  Flex.,  etc. 

--     0.09 

_ 

XII,  3. 

May      13     F. 
23    s. 

l\:tl 

127    9    9.4 
II. 6 

1872. 
Jan.          5      F. 
April     10     F. 

h.  m.      s. 
II  35     2.34 
2.19 

132  23    8.5 
14.2 

1872. 
April     29     E. 
30     F, 
May       16     S, 

h.  m.      s. 
13  10  13.40 

13,48 
13-34 

115  53    9-r 
7,8 
6,2 

31     E, 

Mean   .     .     . 
Div.,  Flex,,  etc. 

21.87 

127      9    10. DO 
+      0.19 

I3     E. 

2,54 

3.7 

Mean   .      .     . 

12  10  13-407 

115  53    7,70 

71  VlRGINlS. 

Div.,  Flex.,  etc. 

Mean    .     .      . 
Div.,  Flex.,  etc 

II  35     2.335 

'^^  +   "0.T2 

Anonymous. 

1872. 
Feb.      26     F. 

h.  in.      s. 
13  35  10.39 

90  44  47.6 

Anonymous. 

1872. 
J^n.         5     F. 

h.  m.      s. 
12  1425.17 

91  42  51-3 

April       4     Ha 
19     Ha. 

10.40 
10.59 

47-3 
46,2 

/^'.?- 

h.  m.      s. 

April       5     E. 
13     E. 

25.17 
25.35 

49-6 
52-1 

Mean   ,      .      . 
Div,,  Flex.,  etc. 

12  35  10.460 

90  44  47-03 

April     30    E. 

II  35  19.96 

79  27  43-4 

May        4     F. 

20.25 

43-3 

Mean    .      .      . 

12  14  25.230 

91  42  51.00 

14     F. 

19-94 

Uiv„  Flex,,  etc. 

-     0-53 

28  VmciNis. 

Mean   .      .      . 
Div.,  Flex,,  etc 

II  35  20.050 

79  27  43.60 
—    0.17 

1872, 

XII,  5. 

>T-  3.   n. 

12  35  20.34 

96  47  42-3 

April     29    E. 

12   20  43.86 

ii3    0  25.9 

April     13     E, 

20.69 

46.0 

XI,  10. 

30    F. 

43-85 

26.1 

.6    a 

20. 3o 

46.2 

May        8     F, 

43-76 

as. 3 

20    s. 

20.71 

45-1 

1872. 

May      i6     S. 

II  37     5-01 

126  28  59.2 

Mean  .      .     . 

13    20   43.823 

118    0  25.77 

Mean   .     .      . 

12  35  20.610 

96  47  44.90 

Div.,  Flex.,  etc 

+     0.15 

Div,,  Flex.,  etc 

Div.,  Flex,,  etc. 

-     0.47 

Hosted  by 


Google 


MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1B72.O,  GIVEN  BY 


XII,  9. 

xn.  17. 

Anonymous. 

1872. 

h,  m.      s. 

0     ,      ., 

IS72. 

II.  m.      s. 

1872. 

h.  m.      s. 

^     ,      „ 

12  35  56.95 

120  14  39.4 

April     29    E. 

.12  50  55.71 

128  13  29.3 

April     13    E. 

13  i&    3-50 

93  38  46.3 

Div.,  Flex.,  etc 

-     0.06 

May        2     S. 
21     Ha 

55.34 
55.66 

33-3 

28.3 

22     F. 

3.49 

48.4 

23    s. 

55-63 

23.6 

Mean      .     . 

13  16     3.495 

98  3S  47.35 

Anonymous. 

Mean    .     .      . 

la  50  55-598 

123  13  29. 88 

Div..  Flex.,  etc 

-    0-45 

1872. 

!i.  m.      s. 

Div.,  Flex.,  etc. 

+     0.23 

Mily         4     F. 

12  36  21.53 

"4  IS     4-5 

3  ViUGINIS. 

Div.,  Flex.,  elc 

-     0.07 

43  VlROINIS. 

1872. 

h.  m.      s. 

1872. 
April      4     Ha 
13     E. 
19     Ila 

12  57  18.72 
Isli 

April     25     E. 

13  19  57.56 

102    2  23.3 

1872. 
April     30     F. 

XII,  10. 

h.  m.      s. 
12  36  26.19 

.  .   „ 

92  58  25.6 
26.1 
25.2 

May       10    S. 
14    s. 

Mean       .      . 

57.50 
57-57 

13  19  57-543 

27.4 
28.0 

102    2  27.90 

May      16     S. 

26.24 

114  17  17.2 

Moan      .     .      . 

12  57  iS.793 

92  58  25.63 

Div..  Flex.,  etc. 

-     0.31 

Mean   .      ,      . 

12  36  26.215 

ri4  17  17.20 

Div..  Flex.,  etc. 

-    0.61 

Div.,  Flex,,  etc. 

-    0,07 

Anonymous. 

1872. 
Mean     .     . 

XIII,  10. 

h.   TO.        E. 

1E72. 
April      5     E. 

Anonymous. 

h.  m.      s. 
12  38  38.30 

96  53  46-0 

1872. 
April       5     E. 
Div.,  Flex.,  etc. 

li.  m.      s. 
12  59  30.03 

96  41  42.4 
-     0.47 

13  2r  27.73 
Z7-8S 

13  21  27.805 

116  44    6.7 
uC  44    6.7 

Div.,  Flex.,  etc. 

XII,  12. 

-     0.46 

1872. 

B.  A.  C.  4394- 

Div..  Flex.,  etc. 

XIII.  II. 

-     o.og 

1S72. 

h.  m.      s. 

April      4     Ha. 

13     I  52.06 

98  17  53-0 

1872. 

li.  m,      s. 

May       23     S. 

12  39  5J-EI 

122  36  49.1 

10    F. 

52.04 

53.2 

May       21      Ha 

13  33     0.55 

126  14  11. 1 

31      E. 

51.80 

50.0 

II     S. 

52.14 

52.6 

Div..  Flex.,  elc. 

+     0.13 

Mean    .     .      . 

12  39  51.805 

132    36   49.55 

Mean      .      .     , 

13     I  52.080 

98  17  52.93 

Div.,  Flex,,  etc. 

xn.i3- 

Div.,  Flex.,  etc. 

xni,i. 

-     0.46 

1372. 
April     25     E. 

/'  ViRCiNlS. 

h.  m.      s. 
13  25  18.83 

95  35  39-f'o 

1872. 

h.  m.      s. 

May      14     S. 

18.71 

April     29     E. 

12  43  19.56 

lis     8  32.1 

J^'"' 

27    E. 

18.75 

May        2     Ha 

19.42 

32.5 

May         2      S. 
Div.,Flejc.,eic, 

13     I  50-02 

122  49    r.20 

31     E. 

18.71 

39- S 

Mean    .     .     . 

12  43  lg.490 

115     8  32.35 

Mean      .      .      . 

13  25  18.75 

95  35  39-6 

Div..  Flex.,  clc. 

XII,  14, 

1872. 

Anonymous. 
h.  in.      s. 

Div.,  Flex,,  etc. 

xni.12. 

-       0.S2 

1S72. 
May        4     F- 
June       4     E. 

12  43  45-02 
44-70 

123  18    4.3 

May         2     S. 
Div.,  Flex.,  etc. 

13     2     2.3s 

'"  *"  "■" 

1872. 
May       23     S. 
June       4    E. 

h.  m.      s. 
13  25  28.43 

28.58 

ii3     1  55-3 
55-4 

Mean    .      .     . 
Div.,  Flej(.,eic. 

12  43  44.8(30 

xn,i5. 

123  l3     3.20 

+      O.Ol 

1872. 
April     19      U. 
23     Ha. 

50  ViRGINIS. 

h.  m.      s. 
13     3    3.47 
3.38 

99  38  44.4 

Mean      .     ,     . 
Div.,  Flex.,  etc. 

13  25  28.530 

118     I  55.60 

1872. 

h.  m.      s. 

30    F. 

3.47 

45.5 

75  ViRClNlS. 

May         8     F. 
31     E. 

12  44  47.50 
47-54 

"50:3 

Mean      .     .      . 
Div.,  Flex.,  etc. 

13     3    3.440 

99  38  45. 20 
-     0.41 

1872. 
April     16     S. 

h.  m.      s, 
132''     1.58 

104  43  13.2 

Mean    .     .      . 

12  44  47.565 

121  20  51.80 

May        6     S. 
14    s. 

1-49 

13.3 

Div.,  Flex.,  etc. 

-     0.03 

xni,2. 

1.34 

14-8 

XII.  16. 

1872. 

h,  m.      s. 

Mean      .     .      . 
Div.,  Flex.,  etc. 

13  26     1.470 

104  42  13-03 

1872. 
April     zg     E. 
June       4     E. 

h.  m.      s. 

12  44  58.71 
58.65 

124  33     7.7 

Mean      .     .      . 

13    4  4t-78 
41.90 

13    4  41.84 

115  52  12.6 
115  52  12-70 

30  VlROINIS. 

Mean    .      .     . 
Div.,  Flex.,  etc. 

12  44  58.680 

124  23     7 -go 
+     0.05 

Div.,  Flex.,  etc. 

1872. 
April      4     Ha. 
24     S. 

13  £3  51.79 
51.98 

94  44  36.3 
36.0 

38  VlRGINlS. 

58  VlROINIS. 

May      l6     S. 

51.81 

34-3 

1S72. 

h.  m.      s. 

^     ,      ,. 

1872. 

h.  TO.        S. 

Mean      .      .     . 

13  28  ITsto 

94  44  35.70 

Feb,      26     F. 

12   46   37.96 

92  51  24.8 

April      4     Ha. 

99  52  15-3 

Div.,  Flex.,  etc. 

-     0.57 

April       5     E. 

37.93 

25-5 

23     Ha. 

44.81 

16.3 

11     S. 

37-94 

24    s. 

44.96 

XIII,  16, 

13     E. 

38.13 

25-7 

May        8     F. 

44.87 

15.0 

1S72. 

h.  m.     s. 

.     ,      „ 

12  46  37.990 

92  51  25.30 

Mean     .     .     . 

13   !0  44-8SO 

99  52  15.70 

Inne      12     E. 
i)lv.,  Flex.,  etc. 

13  29  58.43 

126  59  43.6 

Div.,  Flex.,  clc. 

-     0.60 

Div.,  Flex.,  etc. 

-     0.40 

+    o.iB 

Hosted  by 


Google 


INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


XIII.  17. 

XIII,  26. 

XIV,  2. 

1872. 

h,  m.      s. 

1872. 

h.  m.      s. 

1872. 

h.  m.      s. 

May        2     S. 

13  31   II.27 

119  u  11-5 

May      23     S, 

13  50     0,21 

iiS    0  29.1 

Tunc      13     F. 
i)iv„  Flex,,  etc. 

14    9    4.56 

134  24  44,9 

June       6     Ha. 

11.58 

13-5 

31     li. 

29-3 

+     0,05 

10     Ha. 

"34 

II. 9 

June        4     E. 

0,38 

29,6 

Mean      .     .      . 

13  31  11.330 

119  II   12.30 

Mean       .      .      . 

13  50    0.253 

ii3    0  29,33 

XIV,  3. 

Dlv.,  Flex.,  etc. 

Dlv,,  Flex.,  etc. 

-     0.08 

1872. 

!i,  m.      s. 

,     .      „ 

xni.i8. 

XIII,  27. 

June     12    E. 
17    F. 

14  10  13,94 
13.92 

116  21  51.9 
S'.O 

1872, 
May       33     S. 
Div„  Flex.,  etc. 

h.  m.      s, 
13  31  12. 4g 

113     221.9 
-     0.07 

1S72. 

r:i  '»  i: 

10    Ha 

h.  nj.      s, 
13  53  22,30 
22.32 
22,27 

115  38  20,2 

Mean      .      . 
Div,,  Flex.,  etc. 

14  10  13.930 

iiG  21  51.45 

xin,i9. 

Mean      .      .      , 
Div..  Flex.,  etc. 

13    53   22.2()7 

115  33  20.00 
—     0,09 

XIV,  4. 

1872. 

h,  m.      s. 

1S72. 

Jane        4     E. 

13  31  32-73 

122    27   31,4 

June       4     E, 

14  II  39-85 

126  24  33.1 

Div..  Flex,,  etc. 

XIII,  28. 

10    Ha 

39-83 

32-0 

1872. 

h,  m.      s. 

0     ,      „ 

Mean     ,     ,     . 

14  II  39-865 

126  24  32,55 

XIII,  20. 

May      21     Ha 
23    s. 

13  53  30.75 
30,81 

126  50  48.8 
48.6 

Div..  Flex,,  etc. 

+     0,14 

J^^'- 

h.  m.      s. 

June       4     E, 

30,75 

48.7 

May      31     E. 

13  32  10.47 

129     5  46.0 

h  Virgin  IS. 

June      12     E. 

10.65 

Mean      .     .      . 

13  53  30.770 

126  50  48.70 

13     F. 

10.40 

46.0 

Div..  Flex.,  etc. 

+     0.17 

1S73. 

h,  m,      E, 

Mean      .      .      . 

13  32  10,527 

129     5  45 -60 

April      4     Ha. 

16     S, 
May         9     Ila. 

102  46  50.1 

Div„  Flex.,  etc. 

+     0.25 

94  VlRGIMS. 

11.30 

49-2 
50,6 

XIII,  22. 

1S72. 
ApLil      4     Ila. 
16     S. 

h,  m.      s. 

13  59  31. 20 
31-35 

98  16  47-3 
46.3 

Mean     .      .      . 
Div,,  Flex.,  etc. 

14  12  XI. 243 

102  46  49.97 
-     0.30 

1872. 

li.  m.      s. 

May        6     S. 

31-26 

46.5 

May        4     F. 

13    34    26.13 

122  s6  56.3 

9     Ila. 

3'. 07 

46.3 

14     S. 

25-83 

56.6 

XIV,  5, 

27     E. 

25-73 

55-5 

Mean      .     .      . 

13  59  31-220 

98  16  46.60 

Div,,  Flex.,  etc. 

-     0,46 

1373, 

h.  m,      s. 

Mean      .     .      . 

13  34  25.893 

122  ;6  S6.10 

May      23     S. 

14  13  44-63 

117  27  29-6 

Div„  Flex,,  etc, 

95  VlROiN.s, 

June      17     F. 
Mean     .     .      . 

44-63 
14  12  44-680 

30.0 
117  27  29.80 

mVlRGINlS. 

1872, 
Feb.      27     S, 

h.  m.      s. 
13  59  56.74 

9842     5.9 

Div,,  Flex.,  etc. 

-     0.09 

1S72. 

h.  m.      s. 

May      14    S. 

56.78 

7-1 

April      4     Ila. 

t3  34  53-70 

g8    3  22.9 

XIV,  6. 

16    S, 

53-86 

Mean      .      .      , 

13  59  56.760 

98  42    6.50 

22      F. 

53-81 

Div.,  Flex,,  etc. 

—     0.4s 

1S72. 

h,  m.      s. 

May      21     Ha. 

14  12  4G-65 

127  17  42. s 

Mean      .     .      . 

13  34  53-790 

98    3  21.87 

JuLie      13     F. 

46.77 

43-8 

Div.,  FIe»„  etc. 

XIII,  23. 

-    0.46 

1875. 
April      4     Ila. 

h.  m.      s. 
14    6    4-18 

99  40  36.2 

Mean     .      .     . 
Div.,  Flex.,  etc. 

14  12  46.710 

127  17  43. IS 
+     o.lg 

1872, 

I6     S, 

4-30 

35.8 

May        4     F. 

13  40  43-18 

127  37  i8-3 

May        4     S, 

4.24 

36,0 

XIV.  7- 

23   s. 

43-04 

18.9 

31     E. 

43.01 

18,9 

Mean      .     .      . 

14    6    4.240 

99  40  36.00 

1872. 

h.  m.      s. 

Div,,  Flex,,  etc. 

~     0.41 

June       4    E. 
Div.,  Flex.,  etc. 

14  16  26.67 

119     5  33-0 

Mean       .      .      . 

13  40  43-077 

127  37  13,87 

Div.,  Flex.,  etc. 

XIII,  24. 

1872. 

XIV.  1. 
h.  m.      s. 

XIV,  3. 

1872. 

h.  m.     s. 

May       23     S, 

14    6  24.67 

121  26  41.8 

1872. 

h.  ra.      s. 

May       14     S, 

13  41  33-28 

125     3  32.3 

3t     E. 

24.82 

40.2 

June       8     E. 

14  16  38,00 

122  30  14-1 

27     E. 

33-30 

32.0 

June       4     E. 

24.52 

Div,.  Flex.,  etc. 

30    S. 

33-27 

32.0 

Mean      .      .     . 

14    6  24.670 

121  26  41.00 

Mean      ,      .     . 

13  41  33-283 

125     3  33-10 

Div.,  Flex.,  etc. 

XIV,  9, 

Div.,  Flex.,  etc. 

+     0.07 

1872. 

.      ,      ., 

XIII,  25, 

B.  A.  C,  4722. 

June       6     Ha, 
Div,,  Flex.,  etc. 

14  17  30.81 

114  13  26,0 

1872. 

h.  m.      s. 

1872. 

h,  ni.      s. 

May      16     a 

13  48  34-16 

119  56  5S-3 

Apiil      4     Ha. 

14    3  20.97 

107  36    9.0 

21     Ha. 

33.98 

56.1 

May        6     S. 

7.5 

XIV,  10. 

June      10     Ha. 

53.1 

3     Ha. 

20:89 

1872. 
June      13     E. 

14  17  59-83 

=      ,      „ 

Mean      .      .      . 

13  48  34-070 

119     57  56,67 

Mean     .      .     . 

14     8  20,980 

107  36    8.57 

118  18  45.8 

Div,,  Flex.,  etc. 

-     0,06 

Div.,  Flex.,  etc. 

Div.,  Flex.,  etc. 

0,08 

Hosted  by 


Google 


MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1872.0,  GIVEN  BY 


XIV,  II. 

XIV,  19, 
h.  ra.      s. 

1S72. 

B.  A.  C.  4923'. 
h.  m.      s. 

]lu^'    13     F. 

.4  "s"  54^=2 

129  17        6 

Ju            ,     E. 

14  34  13.47 

120  22  55.7 

May       .6     S, 

14  49  53,85 

no  50    3.2 

17     F. 

54.06 

8     E. 
0     Ha 

13.45 

57.6 
56.3 

10     S. 

S8.80 

6.4 

Mean      .      ,      . 

14  i3  54.140 

129  17  3b  65 

'^"^ 

Mean     .      . 

14  49  58,82s 

110  50    4.80 

Div.,  Flex,,  etc. 

XIV,  12. 

-h     0  25 

M                 .      . 
D       H  t.,  etc. 

14  34  13-4(^7 
XIV,  20. 

120  22  56.53 
-     0.05 

Div.,  Flex.,  etc 

XIV,  28, 

1872. 
June     12     E, 

h.  m.      E. 
14  20  34.22 

h.  ra.      s. 

1872. 

h.  m.      s. 

M           14     S. 

14  38  45.32 

121      3  29,9 

May      30    S. 

14  53     7.34 

112  20  19.3 

June       3     F. 

45.83 

32.8 

June       4    E. 

7-42 

17.0 

XIV,  13. 

Mean           .     . 

14  38  45.825 

121      8  31.35 

8     E. 

7-49 

1372. 
June       4     E. 

E        F      „  etc. 

-     0.04 

Mean      .      . 

H  53     7-417 

112  20  19.43 

14  21  40,43 

118  32        8 

Div.,  Flex.,  etc 

-     0.09 

10     Ila 

40.49 

3  -* 

XIV,  21. 

Mean     .     .     . 
Div„  Flex.,  etc. 

14  21  40.455 

Ii3  32     3  55 

3 
J     c       8     E, 

h.  m.      5. 

14  39  49.86 

124  11  40-4 

Anonymous. 

3     F. 

49-79 

1S72- 

XIV,  14. 

May         4     F. 

14  56  52.12 

III  34  46.3 

M     n 

!4  39  49.825 

124  11  40.50 

Div,,  Flex.,  etc. 

D       F      ,,etc. 

1872. 

h.  m.      E. 

May      14    S. 

14  22     8.93 

115  26  23  S 

June      19     S, 

8.S9 

3  9 

XIV,  22. 

XIV.  30. 

Mean     .      .      . 

14   22      3. 910 

115  26  23  8 

3 

h.  ra.      s. 

0      ,       „ 

1872, 

li.  m.       s. 

Div.,  Flex,,  etc. 

-     0    9 

M          14    S. 
June        7     F. 

14  22     7.08 
7,13 

126  51   33.5 

,.„.      _.     K 

14  58  58.03 
5S.03 

127  26  50.1 
52.4 

XIV,  15. 

Mean     .      ,      . 
Div,,  Flex,,  etc. 

14  22     7,105 

126  s'  40.9s 

+     0,17 

Mean     .      . 
Div.,  Flex,,  etc 

14  58  58,030 

127  26  51.25 

J873. 

h.  m.      s. 

May      21     Hr 

14  24  39.50 

30    s. 

39.42 

14.7 

X!V,23, 

XIV,  29. 

June        4    E. 

39-47 

12.7 

1872. 

h,  ra,      5. 

1S73. 

15   04S.25 
48.34 

' 

Mean     .     .     . 

14  24  39.463 

117    8  13.83 

May      31     E. 

14  42  23.51 

irS  30    6,9 

Div..  Flex.,  etc. 

-     0.09 

June        8     E. 

22.44 

5-8 

28    e". 

^  Lli 

Mean     .     .      . 
Div.,  Flex,,  etc. 

14  42  22.475 

J.18  30    6.35 

Mean     .      .      . 

15  0  48.295 

116  13  13-55 

Anonymous. 

Div.,  Flex.,  etc. 

1872. 

Ii,  ni.      s. 

XIV,  24. 

April     22     F. 

14  2(1  25.04 

94  54  45.7 

XV,  I. 

Div.,  Flex.,  etc. 

-     0.57 

28     E. 

li.  m.      s, 
14  47  53-78 

S3-8I 

123  20    2,4 

■  872. 
luue        8     E. 

ti.   m.      E, 
15     I  20, n 

120  ir  17.5 

SIV,  16. 

Div,,  Flex,,  etc. 

-    0.06 

Mean     .     .     . 

14  47  53.795 

123  20     2,10 

14  29  55.85 

Div,,  Flex.,  etc. 

1872. 
May      14     S. 

1=4  57  3fi.a 

XIV,  3!. 

23     S. 
June        4     E. 

55.86 
55. 7S 

37,0 

Anonymous, 

1872. 
May      30     S, 

h.   m,      s. 
15     I  24.82 

117  52  12.6 

Mean     .      .      . 
Div.,  Flex.,  etc. 

14  29  55.830 

124  57  37.13 
-+-     0.07 

1872. 
June      13     F. 

14  48  14-53 

114  45      1-4 

""  .0'  fr. 

24.74 
24.99 

Dir.,  Flex.,  etc. 

-     0.08 

11    S. 

24.87 

12.4 

Mean     .      .      . 

15     I  24.855 

117  52  11.80 

XIV,  17. 

XIV,  25, 

Div..  Flex,,  etc. 

-    O.03 

1872. 

h,  m.      s. 

1872. 

li.  m.      s. 

May      21     Ha. 

14  31  35-71 

129    0  37.6 

June       4     E. 

14  49    4.42 

111   27  54,9 

i'  LinR.B, 

30    S. 

35.73 

34-3 

Div.,  Flex.,  etc. 

June      10    E. 

35.93 

32. S 

1372. 

h.    ra.      s. 

Jan,       22     S. 

15     4  55.69 

109  18  21.3 

Mean     .      .     . 

14  31  35.790 

129     0  34.80 

XIV,  26. 

May        6    S. 

55-70 

13.3 

Div.,  Flex.,  etc. 

+     0.25 

1872. 
June       a     E. 

h.  m.      5. 
14  49  18.90 

9     Ha 

55.72 

19-0 

"5  45  56-4 

Mean     ,      .      . 

15     4  65.703 

109  i3   19.53 

XIV,  18. 

Div.,  Flex.,  etc. 

Div.,  Flex.,  etc. 

-     0.18 

1872. 

h.  m.      s. 

June        3     E, 

14  32  30.52 

II&  34  40.6 

XIV,  27. 

XV,  4. 

12     E. 

30.  to 

42.5 

1372. 

h,  ra.      E, 

1873. 

Mean     .      .      . 

14  32  30-5f'O 

116  34  41.55 

Tune     28     E, 
■Div.,  Flex,,  etc. 

14  49  35 -7& 

118  33  16.5 

Juno      10     Ha 
Div.,  Flex.,  etc. 

15    I!    23.01 

123  33  45.0 

Div.,  Flex.,  clc. 

-     0.09 

-     0,08 

+     0.02 

Hosted  by 
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XV.  6. 

XV.  14. 

i  Sehpentie. 

1872. 

h.  m.      s. 

1872. 

h.   m.     5. 

1872. 

h,  m.     s. 

June      ro    Ha 

15  13  15.54 

127  45  It. 7 

June    10     Ila 

122  39  47.1 

May       30     S, 

15  35  50.72 

69  54  57-8 

Div.,  Flex.,  etc 

28  LlER^. 

Div.,  Flex.,  etc 

y  L:uR^. 

June       19     S- 

Mean      .      .      . 
Div-,  Flex-,  elc- 

50,68 
15  35  50-700 

56-3 

69  54  57.30 
—   0,06 

rS72. 
May        6     S. 

h.  m.      s. 

15  13  3S.44 
3S-5t 

107  4!   29.0 
31.6 

1872. 
Jan.       22     S. 

h.  m.      s. 
15  28  22.04 

104  21  39-8 

1,  LlERyE. 

June      n     S. 

38.41 

30.6 

June       II      S. 
18     Ha 

22.14 

38-3 
39-7 

1872. 
May        6     S. 

h.   m.     s. 
15  36  52.59 

105  (5  45.4 

Mean     .     . 
Div.,  Flex,,  etc 

15  13  38.453 
XV.  7. 

107  41  30.40 

Mean     .      . 
Div..  Ties,,  etc 

15  28  22.09; 
XV,  15. 

104  21  39.27 
-     0.2S 

14    s. 

ju^y      "^l    E. 

Mean     .      . 
Div.,  Flex.;  etc. 

52-45 

52,57 

15  36  52.537 

45.7 
46.4 

45-2 

105   15  45-68 
-     0.26 

1872. 

h.  m.      s. 

June      17     F. 

15  14  58-99 

113  52  51. I 

1872. 

h.   m.     s. 

38     E. 

S9-I3 

50.0 

June      23     E. 

15  29  35.75 

117    2  52.3 

XV,  21. 

Div..  Flex,,  etc 

—     0.09 

Mean     .      . 

15  14  59.0C0 

118  53  50.55 

h.ra.     s. 

Div„FleK.,  etc 

-     0.08 

1372. 

/!  CoKON^  Bore  A  LI 

June      28     E. 

15  38  25.53 

117  39  27-3 

Div.,  Flex,,  etc. 

0'  Libb/t:. 

^r  .0  s. 

h.  m.     s. 
15  30  33-14 

50  33  48.3 

1872. 

30     F. 

33-28 

49,1 

B.  A.  0.5249- 

Jan,       22     S. 

15  15  53.51 

104  40  31.8 

June      17     S. 

33-'34 

43-0 

May         6     S, 

53.64 

2g.3 

1872. 

h.    m.     s. 

14     S. 

53-54 

30- 5 

Mean     .      . 

15  30  33,153 

50  53  48-47 

May       10     S- 

15  44  43.12 

27    0  i;.l 

June       13     F, 

53-62 

31.6 

Div.,  Flex,,  elc 

21      Ha 

30    S. 

43-17 
43-37 

S:? 

Mean     .     . 

15  15  53-578 

104  40  30 -So 

Div.,  Flex,,  etc. 

XV.  9. 
ii.   m.     s. 

1S72. 
May        6    S. 

Anonymous. 

h.   m.     s. 
15  32    2.39 

113  22  50-0 
50.6 

Mean     .      .      . 
Div.,  Flex.,  etc. 

15  44  43.220 
B,  A.C-5253. 

27    0  15.37 
-  0.29 

iUnllJi 

15   19    6.63 

('  LlBR^, 

126  is  sg-5 

+      0-14 

Moan     .     .      . 
Div.,  Flex,,  etc. 

15  33     2.280 

42   LlHR^E. 

,.,.;. 

1872- 
May         6     S. 

M(in 

15  46  15-36 
15.35 
15-52 

Z5  46  15.410 

114     8  58-3 
53.6 
57.4 

1872, 
Jan.        22     S. 
May       10    S. 
30    S. 
June      II     S. 

h.  m.     s. 

15  21     2.42 

2.48 

2.33 

2-37 

106   16     5.5 

i.t 

5-4 

1872, 
June      29    F. 
July        6    E. 

h.  m.     s, 
15  32  43-11 
15  32  43-11 

113  23  59  3 

58  S3 

Dtv    Fill    etc. 

e  LlBli^i:. 

--     0.07 

Mean     .      .     . 

"15    2l";2-400; 

106  16     5,35 

Div.,  Flex.,  etc 

-   0  07 

1872 

li.   m.     s. 

Div..  Flex,,  etc. 

-     0.24 

XV,  20, 

/in        22     S. 

15  46  32.34 
32.46 
32.37 

106  31    '8.5 

XV,  10. 

1872. 

h.   m.     s. 

29  r- 

d'.a 

1872. 

h.   m.     s. 

.       ,      ,. 

Juno      23    E. 
Div.,  Flex.,  etc. 

15  33  16.32 

III  II  14  8 
-    0  13 

Mcin 

Dn     rie\    etc. 

15  46  32.31JO 

106  21    6.30 

15  22  55.07 

125  II   51.4 

Dlv.,  Flex.,  etc. 

+      0.08 

B.  A.  C-5175- 

B.  A.  C.  5279. 

1S72, 

^3  LlBR^, 

h.   m.      s. 

1872. 
May       21      Ha 

h.   m.     s. 
'5  34     2.39 

45  58  39  0 

1872 
May      21     Ha 

h,   m.     a. 
^5  W  J8-05 

33  47  39-5 

May         5     S. 

15  23  27.37 

106  10    4.0 

2,53 

38  8 

1b:S 

June      18     Ha 

27.39 

6.2 

Mean     .      .      . 
Div.,  Flex,,  etc. 

15  23  27.3S0 

106    10      5.10 
-      0.25 

Mean     .      .     . 
Div.,  Flex.,  etc. 

1872. 

15  34     2-463 

«.  LlllR*- 

h,   in.     s. 

45  53  3S  70 

Mtin 

Di^    Fkx    etc. 

15  49  18.035 

TT  SCORPU. 

33  47  39.47 
-     0.26 

1872. 

15  34  34.49 

1872 

h.   m.     s. 

May        14      S. 

15  25  41 .49 

106    24    58.7 

June      II     s: 

34-39 

109  15  42  0 

Ml)         6     S. 

15  5>     6.76 

IIS  44  34-8 

June      13     F. 

41.54 

2S      0.3 

29    F. 

42  6 

July         2     E. 

35.3 
36-4 

17     F. 

4'.43 

24  59-8 

July        6     E. 

34.46 

41  5 

6     E. 

6,64 

Mean     .      .      . 

15  25  41-4S7 

106  24  59.60 

Mean'   .      .      - 

1?  34  34.447 

log  15  42-03 

Mean     .      .      . 

15  51     6-713 

115  44  35-50 

Div.,  Flex.,  etc. 

-      0,24 

Div..  Flex,,  etc. 

Div.,  Flex.,  etc. 

jt:; 

-     0.09 

Hosted  by  V 
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CORON.E  BOREALIS. 

17  Hercuus, 

X  QPHIUCHI. 

i37Z- 

h.   ni.     s. 

1872. 

1).  111.       s. 

0     .       „ 

1872. 

h.  m.      s. 

May      21    Ha.    15  52  17.26 

62  44  5g.6 

May      10    S. 

16  10  49.31 

66  33  26.9 

July          I      S. 

16  ig  36-39 

io3     9  49,1 

June      17     F. 

17-34 

45    0.6 

June      .3     F. 

49-23 

27-3 

2     E. 

36.33 

48.4 

26     Ha 

49-22 

6     E. 

36.60 

49-2 

Mean     .     . 

15  52  17-300 

6245     O.IO 

20    Ha 

36.60 

49 -O 

Div.,  Flex,,  eic 

-    0.30 

Mean      .      .      . 

16  10  49.253 

66  33  27.07 

Div.,  Flex.,  etc. 

-     0.04 

Mean     .      .     . 
Div.,  Flex,,  etc. 

16  19  36.480 

iq8    9  48.92 

49  UBf.M. 

Amonvmous. 

June'    II     S. 

15  53    3.77 

106    9  15.3 

1872, 

h.   m.     s. 

B.  A.  C.  5503. 

29    F. 

"5.4 

June      13     F. 

16  12  25.37 

108  33  40,7 

1872. 

h.  m.      s. 

July         I      S. 

8.72 

15.2 

17     F. 

25.33 

June      17     F. 

16  21  45.89 

37  59  32.3 

6     E. 

8.62 

13-7 

July        8     Ha 

25.35 

40.5 

26     Ha 

45-63 

33-9 

July        8     Ha 

45-54 

34-0 

Mean     .      . 

15  S3    3.703 

106     9  14.90 

Mean     .      .     . 

16  12  25.350 

108  33  40.63 

Dlv„rkj:..etc 

B.  A.C.  5310. 

-      0.25 

Div.,  Flex.,  etc. 

19   SCOEFII. 

Mean      .      .      . 
Div.,  Flex.,  etc. 

16  2!  45.687 
22  ScORnl. 

37  59  33-57 

1872. 

h.   ni.     a. 

1872. 

li,  m.      s. 

May       30     S. 

15  54  Ji-o') 

52  59  30-6 

July         I      S. 

16  12  56.25 

113  51  30-4 

h.  m.      s. 

June      ig     S. 

14,19 

29.8 

6     E. 

56.22 

31-6 

July        2     E. 

16  32  25.99 

114  49  49-6 

19     F. 

56,15 

3'-5 

6    E, 

26.12 

Mean     .      . 

15  54  14. "40 

52  59  30.20 

19     F. 

25.93 

Div.,ries..eic 

Mean     .     .      . 

16  12  56.207 

113  SI  31.17 

Div.,  Flex.,  etc. 

-     0.07 

Mc^n     .      .     . 
Div,  Flex.,  etc. 

j6   22    26.013 

114  49  51-07 

a  A.C.  5338. 

a  ScoiiPli. 

h.   m.     s. 

f!  Hercuus. 

May      21     Ha 

15  £8  48. g3 

43  36  25-6 

1872. 

30    S. 

25-4 

July        2     E. 

16  13  24.66 

116  16  59.4 

1872. 

h.  m.      s. 

June      17     F. 

24..^ 

6     E. 

24-58 

59-3 

Jan.        25     S. 
May       30     S. 

16  24  43,03 

26     E, 

24.66 

43.14 

63  13  48.3 

Mean     .     . 

15  58  48.900 

43  36  25.17 

June      .9    S. 

43-11 

45.9 
47.8 

Div..  Flex.,  etc 

Mean      .      .      . 

16  13  24.633 

116  i6  59.83 

Oct.      21     S. 

43-15 

Div.,  Flex.,  etc. 

1^''  SCORPU. 

Mean      .      .     , 
Div.,  Flex.,  etc. 

16  24  43.108 

68  13  47.33 

1872. 

h.  ni.     5. 

B.  A.  C.  5459. 

May       10     S. 

15  59  54.37 

June      29     F. 

1872. 

Ii.  m.      s. 

B.  A.  C,  5560. 

July        2     E. 

54.21 

13.0 

Junti      26      Ha 
July         3     Ha 

16  15     7.24 

29  56     3.7 

6     E. 

54.12 

14.7 

7.16 

3.3 

1872. 

10    E. 

7.70 

June      18     Ha. 

16  31  37.52 

28  54  30.7 

Mean     .      . 

'S  59  54-233 

July          a      Ha. 

37.33 

29.0 

Div.,  Fles.,e(c 

Lacaille  6716. 

-     0.15 

Mean      .     .     . 
Div,,  Flex.,  etc. 

16  15     7-367 

26  56   3  n 
-    0  29 

10     E. 
Me  in             .      , 

37-45 
16  31  37-417 

29.4 
23  54  39.70 

Di^    Flex.,  etc. 

1872. 

h.   m.     s. 

Anonymous. 

|;;r;  1  L 

10     E. 

16    2  30.79 

129  47  15.fi 

1872. 
June      13     F. 
July        2     E. 

16  15  12.75 

124  21  36  2 

18-2 

16  Draconis. 
h,  ni.      s. 

Mean     .      .      . 
Div.,  Fles.,  etc, 

16      2    30.807 

isq  47  13-93 
+     0.25 

19    F. 
ao     Ha. 

i:i 

33  7 
364 

Mm       30    S. 
June      18     Ha. 
Julj         2    E. 

""E-s 

36  50  30.7 
32.2 
30.3 

V  SCORPII. 

Mean     .      .      . 
Div..  Flex.,  etc. 

16  15  13.538 

124  21  37  10 
+    0  04 

8     Ha. 

9.83 

30.7 

1872. 
May        6    S, 

h.   m.     s. 

Mean           .     . 

16  33  10.000 

36  50  30.95 

ANONYMOtTS. 

-     0.16 

16    4  32-45 

109    6  54. 0 

30    S. 

33.29 

55-6 

1872- 

h.  m.      3. 

ig    S. 

32,40 
33.41 

55. 5 
57.5 

S"  'I  i. 

16  15  17.99 

17.71 

124  33  13  4 

17'  Draconis. 

32.34 

54-3 
54-5 

19  F. 

20  Ha. 

17-75 
17-92 

'*  3 
9  2 

l''73 

Miv       30    S. 

!i.  in.      s. 
16  33  12-57 

36  49    3.3 

Mean     .     , 
Div..  Flex.,  elc 

16    4  32.378 

109    6  55.32 
-     0.19 

Mean     .      .      . 
Div.,  Flex.,  etc. 

16  15  17.842 

124  22  ID  30 
-    0  05 

fune      18     Ha, 

'""     St.. 

12.67 
12.35 
12.43 

4-3 
2.7 

v^  SCOBPII. 

f  C0RON.E  BOREALl 

Mean     .      .     . 

16  33  12.510 

36  49     3.12 
-     0.16 

1872. 

h.   m.     s. 

1872. 

h.  m.     s. 

Div.,  Flex.,  etc. 

May         6     S, 

16    4  33.55 

t09    7  32.0 

May      10    S. 

16  17    6.69 

58  48  33.3 

33-46 

33. 0 

June      .7    F. 
July      12     Ha. 

6.77 

33-5 

19    S. 

33-51 

33.1 

6.68 

34.8 

17'  Draconis. 

Mean     .      . 

16    4  33.507 

109    7  32.70 

Mean     .     .     , 

t6  17    6.713 

53  4S  33-37 

1872. 

h.  m.      s. 

Div.,  Flex.,  etc 

-    0.19 

Div.,  Flex.,  etc. 

■   -     0.33 

May      30     S. 

16  33  12.97 

Hosted  by 
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48  Herculis. 

a  Herculis. 

B.  A.  C.  5962. 

1872. 

It.  m.      s. 

1872. 

li.  m.      s. 

1872,                    h.  m.     s. 

0     .      - 

May       6    S. 

16  44  16.73 

59  43  50.2 

May        6    S. 

17  12  35,96 

56  45  37-9 

June      17     F.        17  31  44-47 

59    8    4.3 

30   s. 

16.64 

52.5 

July        I     S. 

35-90 

37-1 

18     Ha.                44.60 

3.5 

July        2     E. 

16.56 

50,0 

S    Ha 

35.83 

37-7 

Mean     .      .     .     17  31  44,535 

59     8     3,90 

Mean     .      .     . 

16  14  16.643 

59  48  50-90 

Mean     .     . 

17    12    35-897 

56  45  37-57 

Div,,  Flex.,  etc,                     .      . 

-     0.33 

Div„  Flex,,  etc. 

SOHmCULIS. 

-     0.32 

Div.,  Flex.,  etc. 

f  Ophiochi. 

-     0,33 

0.  Arg.  N.  17415 
1872.                      h,  m.      E. 

1872. 

h.  m.     s. 

March  29    F.       17  37  10. 6e 

May        6    S. 

i6  45  3g-3i 

59  58  24-4 

1872. 

h.  m.      s. 

May         ^     S.                      10.45 

21  32  39.2 

July         2     E. 

39-34 

24,2 

July      20    Ha 

17  13  20.02 

110  53  22.5 

June      17     F.                   10.35 

40.8 

5     S. 

39.23 

24.2 

26    E. 

20.24 

23-6 

Mean     .      .     . 

16  45  39-293 

59  58  24.27 

Mean     .     .     . 

17  13  20.130 

no  58  ^ 

Mean     .     .     .     17  37  10.483 
Div.,  Flex.,  etc.                     .     . 

21  32  40.00 
-     0.24 

Div.,  Flex.,  etc. 

-     0.32 

Div.,  Flex.,  etc. 

-     0.14 

56  Hercui.is. 

0,  Arg.  N.  17420. 

1872- 
June      17     F. 
i3     Ha 
July         r     S. 

h,  m.     s. 
16  49  47.99 

47-95 
47-91 

64    3  42.0 
40.3 

1872. 
July      12     Ha 
19    F. 

B.  A.  C.  5853. 

h,  m.      s. 
17  13  33.19 
33-41 

40  10  14.9 
14.3 

1872.                     h.  m.      s- 
Marcli  29     F.         17  37  19. 13 
May        6    S.                   18.88 
June      17     F.                   iS.go 

21  32  54.8 
56.0 

Mean     .     .      . 

16  49  47-95f 

64     3  4t.So 

27     F. 

33-40 

13.2 

Dirriex,;et;.      '^'^''-r 

21  32  55.40 
-     0.24 

Div.,  Flex.,  etc. 

-      0.24 

Mean     .     .      . 

17  13  33-333 

40  10  14.13 

Div.,  Flex.,  etc. 

29  OfKiucni. 

89  Hercuus. 

1872. 

h.  m.      s. 
16  54  22.17 
22.17 

loS  41  39.6 
41.0 

1872. 
July      27     F. 

(1  Ophiuciii. 
17  14     8.99 

115  52     7.3 

1872.                     h.  m.      s. 
May        6     S,        17  50  15.4s 
23     S,                      15.46 

63  55  40,4 
40,5 

8     Ha 

22.03 

41-0 

30  E. 

31  ¥. 

8,99 

7.6 

Mean    ...       17  30  15.455 

63  55  40,45 

Mean     .     .      . 

76  54  22.123 

103  41  40.53 

-l-™ 

.    .'    . 

Div.,  Flex.,  etc.                     .     . 

-     0.24 

Div.,  Flex,,  etc. 

B.  A.  C.  5752. 

Mean     .      .     . 
Div.,  Flex.,  elc 

17  14     8.977 
43  OpiiHicm. 

115  52    8.30 

^  Herculis. 
1872.                     h.  m.      s. 

1872. 
fune      17     F. 

h.  m.     s. 

June      18     Ha.     17  51  19.04 

33    6  24.3 

16  57    0.92 

33     7  21.5 

1872. 

h.  m.      s. 

July         1     S.                   18.98 
8     Ha.                19.00 

23.2 

July         1      S. 

0.52 

July      26    E. 

17  15  18.24 

118    0  53.3 

24.0 

8     Ha. 

0.71 

aa.7 

30  E. 

31  F, 

18.43 
18,16 

57-5 

Mean    ...       17  51  19.007 

.33     6  23.83 

Mean     .     .     . 

16  57    0.717 

33     7  22.07 

-.'— 

Dlv„  Flex.,  etc.                     .      . 

-     0.27 

Div,,  Ficx.,  eie. 

B.  A.  C,  5797- 

-     0.37 

Mean      .      .      . 
Div.,  Flex,,  etc. 

17  15  18,277 
ia  Herculis. 

118    0  58.63 
-     0.08 

0  Herculis, 
1872.                   h.  ni.      s. 

1873. 

h.  in.      E. 
17     5     6.43 

31  33  48.3 
48.9 
50,0 

,11-  .,  P. 

h.  m.      s. 

17  15  52.35 

57  21  57.9 

May      23     S. 

June      17     F.        18     2  33-i' 
18     Ha.                33-06 

61   15   J2.2 
12.9 

July        .     S. 

6.03 

July     -9    F._^ 

52.40 

53,7 
59.2 

57  21  58-60 

July        1     S.                   33.02 

12.3 

Mean     .     .      . 
Div,,  Flex.,  etc. 

17     5     6,290 

31  33  49-07 
—     0.28 

Mean     .      .     . 

17  15  52-333 

Mean    ...       l3     2  33.063 
Div.,  Flex.,  etc.                     .     . 

61  IS  12.50 
-    0.30 

Div.,  Flex,,  etc. 

-    0,32 

Anonvmous. 

rf  Hekculis. 

74  Herculis, 

1872.                     h.  m.      s. 

1872. 

1S72, 

li.  ni.      E. 

July       20     Ha.      18     5      r.14 

111    0  54-2 

June      IS     Ila 

17    9  46.50 

65     0  29.6 

Tnne       rS      Ha 
July       12     Ha 

17  16  44,30 

43  37  57.5 

27    ,F.                       1.06 

57.9 

July        3     Ha 

46.45 

29.5 

44.27 

57-5 

31     F.                     1.07 

55.0 

Mean      .      .      . 

17    9  46.475 

65     0  29.55 

Mean      .      .      . 

17  16  44,285 

43  37  57.50 

Mean    ...       i3     5     1.090 

111    0  55.70 

Div,,  Flex.,  etc. 

B.  A.  C.  5831. 

Div,,  Flex.,  etc. 

B.A.  C.  5895. 

Div.,  Flex.,  etc.                     .      . 
B.  A.  C.6185, 

1872- 

li.  m.      s. 

^     ,      „ 

1872, 

li.  m.      s, 

1872.                     h.  m.      s. 

July      12     Ha 

17  10  13, 16 

"3  55  45-4 

May        6     S, 

17  20     1-29 

52  55  57.7 

June      17     F.       18     7  54.31 

35  45     2.7 

19     F. 

18.05 

43-2 

June      II     S, 

1. 15 

57.7 

July        I     S                     54-34 

20     Ha 

18,14 

43.6 

July         ,     S. 

57.6 

3     Ha,                54,19 

3.3 

Mean      .     .      . 

17  10  18. 117 

113  55  44-07 

Mean     .     .     . 

17  20     1.180 

52  55  57-67 

Mean    ...       18     7  54.280 

35  45    3.10 

Div.,  Flex.,  etc. 

Div,,  Flex.,  etc. 

-     0,41 

Div,,  Flex.,  etc,                     .     . 
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105  Hercuus. 

B.  A.C.6311. 

B.  A.  C,  6393, 

1S72. 

h.  m.      s. 

1872, 

h,  m.      s. 

1872. 

h.  111.      5. 

jLily         I      S. 

18  13  54. &6 

65  36  18.5 

July        I     S. 

18  24  55.94 

30  22  27.9 

July      27     F. 

27  22  38,9 

12     Ha 

54- 63 

J9-3 

12     Ha 

55-82 

27,8 

31     F. 

i3  39  49- 20 

38.9 

19    F. 

54-74 

19,5 

30    E. 

55.82 

26,3 

Aug.     2t     Ha 

49.03 

39.4 

Mean    .      .     . 

iS  13  54-677 

63  3619.10 

Mean    .      ,      . 

18  24  55.860 

30   22   27,33 

Mean    .     .      . 

18  39  49.115 

27  22  39,07 

Div.,  Flex,,  etc. 

e  SAGITTAEIt. 

Div.,  Flex,,  etc 

Anony.«ous. 

-  0.29 

Div,,  Flex,,  etc. 

iro  Herculis. 

-     o.2g 

1872. 

h.  m.       s. 

1872. 

h.  111.      s, 

18   15  40.43 

124  26  30,2 

July      19     F, 

18  2S  16.55 

127  47  57. 3 

1872. 

h.  m.      5. 

27     F. 

40. 3S 

27-3 

27     F, 

16,73 

59-4 

July        I     S. 

18  40    9-24 

69  34  28.1 

31     F. 

40.54 

31.9 

Aug.     26     S. 

9. II 

28.6 

Mean    .     .      . 

iS  25  16,640 

127  47  58.30 

30    S. 

9.26 

29.7 

Mean    .     ,      . 

18  15  40.450 

124  26  29,80 

Div.,  Flex.,  etc 

Div.,  Flex.,  etc. 

21  SAOITTARII 

+     0.05 

Akonvmous, 

Mean    .     .      . 
Div,,  Flex,,  etc. 

18  40    9.203 

69  34  28,80 

1872. 
July      rg     F. 
27     F. 

h.  m.      s. 

1872, 

li.  m.      s. 

2g  Sagittarii. 

18  17  43.48 
43-59 

no  36  26.6 
28. s 

July      19     F. 
27     F. 

18  25  37.41 
37.40 

12S    0    9.3 
14.7 

1872. 

h.  m.      s. 

30    E. 
3t     F. 

43.67 
43.64 

26.8 
26.6 

Mean    .     .     . 
Div,,  Flex,,  etc 

r8  25  37-405 

123    0  12.00 
~     0.23 

Aug.       3     E. 
7     E. 
17     Ha 

18  42  4,41 

4..H 
4.37 

no  23     5.6 
3.4 
3.5 

Mean    .     .      . 
Div.,  Flex.,  etc. 

18  17  43-595 
B.  A.  C.  6256. 

no  36  27.05 
-    0.15 

1872. 
July         r     S. 

B.  A.  C.  6322. 
18  27  26,65 

66  28  36,2 

Meati    .     .      . 
Div.,  Flex.,  etc. 

18  42     4.407 

no  28    4.17 
-    0.16 

1872. 

31     F. 

26.62 

37-5 

B.  A.  C.  6410, 

June      17    F. 

July         8     Ha 

19    F. 

18  19  17.76 
17.54 
17.44 

121    36    I4-I 

Mean   .      .      . 
Div.,  Flex,,  etc 

18  27  26.635 

66  28  36.85 
-     0.05 

1872. 
July       27     F. 

h.  m.       s. 

29      5    12,2 

20     Ha 

17.69 
17.55 

Aug.     23     S. 

18  42  47.72 

14.7 

27     F. 

13.7 

0,Arg.  S,  1S521 

26     S. 

47.83 

14.3 

31     F. 

17.69 

14.4 

1872. 
Aug.       7     E, 

h   111 

30     S. 

47.80 

14.9 

Mean    .      .     . 

i3  ig  17  612 

121    35  ^777 

18  32  34.03 

115     6  31,6 

Mean    .     .     . 

18  42  47.783 

29    5  14.02 

Div.,  Flex,,  etc. 

X  SAGITTAEir. 

-      0.03 

Div.,  Flex.,  etc 

0,  Aeo,  S,  18525 

~     o,oS 

Div.,  Flex,,  etc. 

33  Sagiitakii. 

-     0,30 

1872. 
May      26    S. 
Aug.       3     E. 

h.  m.      s. 
18  20    4.27 

US  29  zs'.'a 

1872. 
Aug,       7     E. 
Div,,  Flex.,  etc 

li,  m.      s, 
18  32  54.98 

'"  -'  'tl. 

1872. 
July      30 

ll.    111.          E. 

18  46  21.14 

III  30  50.3 

4.29 

22.9 

31     E, 

49.5 

7     E. 
17     H.-, 

4.21 

23.2 
26.6 

Anonvmods, 

A...       ,     F. 

2l!l5 

51.0 

Mean    .     .      . 

18  46  2C.123 

111  30  50.43 

Mean    .     .      . 

18    20      4.257 

IIS  29  Z4-4S 

1B72. 

h.  m,      s, 

Div.,  Flex„eic. 

Div..  Flex.,  etc. 

i  DuAcoNla, 

-      0,09 

Aug.     21     Ha 
On     riei.,  etc 

i3  33  44-47 
B.  A.C.6365. 

115     6  16.6 
-     0.08 

113  IlEKCLTLIS, 

1872. 

h.  ni.      s. 

1872. 

ll.  m-      s. 

March  31     Ha 

31    16   23    I 

1872 

h.  ni.      s, 

May      23     S. 

134920,71 

67  30  54.8 

May         6     S. 

a. 55 

22    9 

JqU        2-'     F, 

51  45     2,9 

July      .2     Ha 

20. 63 

55.5 

July         8     Ila 

2.59 

21     S 

35     E. 

31     F. 

18    35    52.11 

51,88 

Mean    .     .     . 

18  49  20.695 

67  30  55-15 

Mean    .     .      . 

18  22     2.590 

31    16  22    60 

Aug        3     E, 

52.01 

0^6 

Div..  Flex.,  etc 

-    0.01 

Div.,  FleK,,  etc, 

B.  A.  C.  6337, 

-      0   29 

Mean           .      , 
Dl\    Flex,,  etc 

i3  35  52.000 

5i  45     3.10 
-     0.33 

fl  SAGITTAKII, 

1872. 

IZ  11  1 

July      30    E. 

h.  m.      s. 

18  22  40.48 
40-43 
110.43 

Anonymous, 

1872, 

h,  m.      5, 

to8  48  26  I 

1872 
June       n      S. 

h.  in.      s, 

i3  36  48. 57 

115  29  37.7 

May       26     S. 
June      u     S. 
July       31      F. 

18  49  44.10 
44,09 

no  49  i6-7 
r6.5 
16.0 

iui     %     E. 

40.36 

28  0 

Dn    Fl  x„etc 

-     0,09 

Mean    .     .      . 

iS  49  44.067 

no  49  16.40 

Mean    .     .     . 

18  22  40.422 

loS  4S  -■'  02 

^  SAniTTARII. 

Div.,  Flex,,  etc 

~    0,15 

Div,,  Flex.,  elc 

Anonymous. 

1872 
May      26    S. 
July      31     F, 

1..  m.      s, 
l3  37  39-49 
39.40 

117    7  lo.S 
10.7 

1872. 

0  Sagittarii, 
h,  nt.       s. 

1872, 

h.  m.      s. 

Aug        7     E, 

39.51 

May      26     S. 

i3  57    0.73 

m  55  35.9 

Aug.      17     Ha 

18  22  40.89 

123  4  n  0 

.7     Ha 

39-62 

July      27     F. 

0.67 

35-4 

21     Ha 

40.93 

17  3 

21     Ha 

39-57 

Aug.       3     E. 

0.74 

33.5 

Mean    .      .      . 

18  22  40,910 

123    4  17  15 

Mein           .      . 

l3  37  39.498 

117     7  10.70 

Mean   .     .      . 

18  57    0.713 

III  55  34-93 

Div,,  Flex,,  etc 

Div..  Flex,,  elc 

-     0.09 

Div,,  Flex.,  etc 
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T  Sagittarii. 

p' SAGiXrARII. 

0.  Arc.  S.  20024'' 

1872, 

h,  m.      s. 

1873.                      h.  m-      s. 

1872.                      h.  m.      s. 

Jul,    3.   r. 

18  53  S&.78 

117  51  18-7 

Aug.     26     S,        19  14  22.85 

108  32  35.6 

Aug.     z6    S.        ig  44  57.07 

117  13     2.7 

A„,       3     1 

57.05 

16.9 

Sept.        3     S.                   32.91 

34-4 

30     S,                   57,04 

■   .'■- 

Mean                         19  14  23  880 

108  32  35.00 

Mean     ...     19  44  57-055 

117  13     3.75 

Mean    .     .      , 

18  53  SO.937 

117  51   17.97 

Div.,  Flex.,  etc.                     .      . 

Div..  Flex.,  elc.                     .      . 

-     0.09 

Div.,  Fles.,  eic. 

B.  A.  C,  6527. 

R.  A.  C.  6638. 

CJ  SAGriTARII. 

1S72.                      h.  m.      s. 

1872. 

li.  m,       E, 

Aug.       3     E.       19  16  31.23 

118    638.5 

May       26     S.         ig  47  59.73 

116  38   12.2 

July      12    m 

18  59  16.17 

71     2  49.6 

31     Ha.                31-29 

39.6 

Aug.     30    S.                   59.80 

19     F. 

16.13 

49.3 

23      S.                         31.22 

39.7 

27     F. 

16.15 

43.7 

Mean     .      .      .                 59.765 

13.30 

Mean     .      .     .     19  16  31,247 

iiS    6  39.27 

Div.,  Flex.,  etc.                     .     . 

-     0.09 

Mean    .      .      . 

iB  59  16.150 

71     2  49-^7 

Div.,  Flex.,  etc.                    .      . 

-     o.oS 

Div„  Flex.. etc. 

Weisse  1542. 

8.  A.  C.  6653. 
1872.                      h.  m.      s. 

Anonymous. 

1S72.                   h,    m.    s. 
Aug.     21     Ha.    20    4  14.02 

6g  28  41.6 

1S72. 

h.  m,      s. 

July        I     S.        ig  30  13.19 

108  36  18.6 

Sept.      18     F.                   13.96 

43.3 

July      ig     F. 

ig    0  49.52 

Aug.     21     Ha.                13.41 

19. g 

Aug.       7     E 

49.54 

91   19  J6.2 

26    S.                   13.36 

19,3 

Mean     ...     20    4  l3.ggo 

6g  28  42.70 

17     Ha 
21     Ha 

49-57 
49.43 

16.4 

17-7 

Mean     ...     19  20  13.320 

Io3  3(1  19,27 

Div.,  Flex.,  etc.                     .      . 

-     0.08 

Div.,  Fles.,  etc.                  .     . 

Mean    .      .      . 

ig    049.515 

gl  19  16-77 

B.  A.  C.  6933. 

Div.,  Flex,,  etc. 

-     0.50 

Anonymous. 

1S73.                     h.    m.     s. 
Aug.     21     Ha.    20    4  17.74 

69  27  49-4 

T  SAniTTARlI, 

1872.                      li.  m.      s. 

Sept.      ifi     S.                   17.70 

49.2 

Aug.        21     Ha.  ig  20  38, 4g 

loS  36  57-4 

18     F.                   17.69 

51-4 

1872. 

h,  m.      s. 

Div.,  Flex.,  etc.                     .      . 

May       26     S. 

19    2    9.02 

III  13  28.6 

Mean     ...     20    4  17-7IO 

69  27  50.00 

July      31     F. 

Q.OS 

39.3 

Div.,  Flex.,  etc.                     .      . 

Aug.        3     E. 

9.12 

27.3 

Anonymous. 

Mean    .      .      . 

19      2      g.063 

III  13  88.40 

1872,                      h.  m.      s. 

Anonvmous. 

Div„Flex„elc. 

Aug.     23     S.        ig  28  27.04 

130    I  40-4 

1872.                      h.    m.     s. 

f  Sagittarii. 

36     S.                   27.20 
Sept.      14     F,                  27.04 

11± 

Sept.      rg     F.       20    5     3-50 
24     S.                     3.55 
28     E.                    3.69 

104    4  26.3 
25.2 

h.  m,      s. 

Mean     .      .      .     19  28  27.093 

130     I  41.05 

July  ■   23     F, 

19    7  41-53 

1(5  28  30.0 

Div.,  Fles.,  etc.                     .      . 

+     0.25 

Mean     .      .     .     jo     5     3-530 

104     4  25.43 

27     F, 

41-38 

28.4 

Div..  Flex,,  etc,                     .      . 

-     0.29 

31     F. 

41.37 

29. 1 

Aug.       7     E. 

41.51 

29,1 

Ano.nymous. 

Mean    .     .      . 

ig     7  41-448 

115  23  29.15 

Div.,  Flex,,  etc. 

-     0.09 

July       3t      r.        19  29  25.10 
Div.,  Flex,,  etc,                     .      . 

130    I  43.8 
+     0.35 

1872.                      h.    m.     s. 
Sept.      23     F.       20     5  27-33 
Div., Flex,, etc-                  .      . 

104     3  21.8 

-      0.29 

1B72. 

h,  m.      s. 

/  SAGITTARII. 

B.  A.  C.  6992. 

Aug,     23     S. 

19    g  40.24 

109  12  36,9 

Div.,  Fits.,  elc. 

1872.                   h.  m.     s. 

1872,                     Ti,  m.      s. 

July        I     S.        19  38  53.52 

no    3  59,5 

Aug.     23     S.        20  13  35-OI 

105   11   12.4 

22     E.                  53 -S3 

3  59.3 

Sept,       3     S.                   35.02 

B.  A.  C.  6607. 

Aug.     21     Ha,                53.70 

4    0.9 

14    F-                  34.93 

14.0 

187a. 

h.  m.      s. 

Mean           .      .     19  33  53-583 

no    3  59,9 

Mean     ,      .      .     20  13  3S-O03 

105  n  12.4; 

July      27     F. 

19  12  57.77 

!I2  38  16.3 

Div„  Fles..,  etc.                        .      . 

-    0,17 

Div,,  Flex-,  etc.                     .      . 

-   0.37 

Aug,       7     E. 

57.88 

17.2 

17     Ha 

57.74 

17-7 

at     Ha 

57.80 

0.  AKG.   S.  20032, 

H   CArRICORNI. 

Mean     .     . 

19  12   57.79S 

112    38    7^.52 

1S72.                      h.  m.      s. 

1873.                      h.  ni.      s. 

r.           ,            „ 

Div..  Flex.,  etc 

Aug.     3:     Ha.     ig  44  53.75 

117    9  50,6 

Aug.     23     S.        20  13  49.03 

105      II         2.9 

Div.,  Flex.,  etc-                        .       . 

-     o.og 

Sept.       3     S.                   4g.o6 
14     F.                  49.06 

0-3 
3-5 

fl'  SAGITTAliU, 

0.  Akg.  S.  20024' 

Mean      ...      30  13  49-050 

105   11     2.23 

1872. 

h.  m.      s. 

Div,.  Flex.,  etc.                     .      , 

-      0.37 

July      22    E. 

19  14  14.84 

loS     5     9.3 

1872.                     h.  m.      E. 

S3    F. 

15-00 

9.2 

Aug.     26    S.        19  44  56.93 

117  12  53.7 

Aug.     23    S. 

14-82 

9-5 

30    S.                   56,91 

54-5 

Anonvmous, 

30    S. 

14.  go 

Sept.       6    F.                  56.95 

56-7 

1872-                      h,  m.      5- 
Aug,     21     Ha.    20  15  45.43 

Mean     .      . 

ig  14  14-890 

loS     5     9,50 

Mean     .      .      .     19  44  56.930 

117  12  54.97 

70  44  36.1 

Div.,  Flex.,  etc 

-     0.22 

Div.,  Flex.,  etc.                     .      . 

~     0.09 

Div.,  Flex.,  etc.                     .      . 

Hosted  by 


Google 


MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1872.0   GIVEN  BY 


0.  Arc.  S,  20533- 

Weisse(2)i373. 

27  Cape  I  COR  NT. 

1872. 

h.  m.      s. 

1872.                      h.  m.      s. 

"      '       " 

1872. 

h.  m,      s. 

Sept.       3     S. 

20  21  33.54 

III   19  23.8 

Aug.     17     Ila.    20  42    4.36 

56     5  41.4 

Oct.      31     F. 

III    4   g-o 

19    F. 

33.50 

26.0 

Sept.       3     S.                     4.26 

41.2 

Div.,  Flex,,  etc 

-    0.14 

24     S. 

33-61 

25.2 

Oct.         g     S.                     4.20 
21     S.                     4.28 

43.7 
43.0 

Mean     .     . 

20  21  33-550 

111  19  25.00 

f  CAPRICORNI. 

Div.,  Flex,,  elc 

—     0,03 

Mean     .      .      .2042    4.275 

56     5  42.32 

Div,,  Flex.,  etc.                    .      . 

—     0.32 

1872- 

ii.  m.      s. 

B.  A.  C.  7049' 

Oct.       31     F, 
Nov.        I     S. 

21     8  20.63 

III  10  55.5 

52-8 

1872. 

h.  m-      s. 

XX.  14. 

8     F. 

20^60 

52.4 

Sept,      16    S. 

112  48  49.7 

21     S. 

0.54 

50-7 

1872.                     li.  m.      s. 

Mean     .      . 

21     3  20.617 

III  10  53.57 

2S     E. 

0.64 

4g-3 

Nov.       1     S.        20  42  57.75 

ti5  27  11.2 

Div.,  Flex.,  etc 

-   0.13 

Mean     .     , 

2022     0.567 

112  43  49.90 

Div.,  Flex.,  etc.                     .     . 

-     0.09 

Div.,  Flex.,  etc 

-   0.08 

34  VULPECUL.E. 

B.  A.  C.  7077- 

B.  A.  C.  7237. 

1872, 

li.  m.      s. 

1872. 
May       26     S. 

Auff.      J7     Ila 

21  15  17. 28 

66  40  54.7 

20  25  14-93 

115    22    27.9 

May      28     F.       20  45  30.70 

114  15  31.0 

Sept.      14     F. 

17.18 

56,8 

Sept.      H    F. 

14.91 

28.4 

Oct.         9    S.                   30.51 

40.6 

Nov,        7     E. 

17.31 

54.3 

28    E, 

15.09 

27.3 

Mean     .      .      ,     20  45  30.605 

114  15  39.80 

Mean      .     . 

2!    15    17.257 

66  40  55.27 

Mean     .      . 

20  25  14.977 

115  22  27-87 

Div.,  Flex.,  etc.                     .      - 

-    0.07 

Div..  Flex.,  etc 

-     0.04 

Div.,  Flex.,  elc 

B-  A.  C.  7083. 

-     0.09 

19  Capricoeni. 

Anonymous. 

1S72. 

h.  m.      s. 

iS                          h.  m.      s. 
M            8     F.       204733.74 
bept       J4     F.                  33.72 
10    S.                   33.70 

n           , 

1872. 

h.  m.      s. 

Sept.      ig    F. 
24     S. 

20  25  45.83 
45.86 
45.89 

44  30     09 
ig  8 
ig  9 

Il3  24  24.3 
26.1 
22.5 

Oct.       31     F. 
Nov.       8     F. 

Mean     .     . 

21   16    6.45 
6.40 

21  16    6.425 

51  36  S2-5 
52-5 

51  36  52.50 

Mean     .     . 
Div.,FleK.,etc 

20  25  45.860 

44  30     0     0 

M  T             .      .     20  47  33.720 
Dv    Flex.,  etc.                     -      . 

118  24  24.47 

Div..  Flex.,  elc 

-     0.32 

T>  Capricokni. 

33  CAPRiCORNI. 

1S72. 

h.  m.      s. 

XX,  19. 

1872. 

h.  m.     s. 

Sept.       3     S. 
16     S. 
28     E. 

20  30  10.42 

105  35  l^  4 

It,                           h.  m.      £. 
N  V        1     S.        2049  10-85 
Dv    Fi  v.etc.                     .     . 

Aug.     30    S. 

21  i6  53.gr 

in  23  40.3 

10,34 
10. 5& 

8  7 
"0  3 

116  46  56.1 
-     o.og 

Oct.      31     F. 
Nov.       7     E. 

53-95 
53.84 

40.7 
40-3 

Mean     .      . 
Div,,  Flex.,  etc 

20  30  10.440 

105  35  19.13 
-     0.26 

9  Aquaeii, 

Mean     .      . 
Div.,  Flex.,  etc 

21  16  53-900 

lit  23  40.60 

1872. 

■f  CAPMCORNi. 

1872.                     h-  m.      E. 
Aug.     17     Ha.     20  54     5-01 

104     I  44.4 

B-  A.  C.  7430. 

May      26     S. 

20  32      6.80 

105  24     7.S 

Sept.     16     S.                     4.94 

41-3 

J^''^- 

h.  m.      s. 

28    F. 

6.80 

Sept.      24    S. 
23    E. 

6.99 

17. 1 

Mean    ,     .     .     20  54    4.975 
Div.,  Flex.,  etc.                     .      . 

104     I  42.80 
-     0.29 

Sept.     14    F. 

Nov.       I     S. 

15    E. 

21  17  16,15 
16.59 

23  47  15.7 

12. S 

Mean  .      .     . 
Div.,  Flcs.,  etc 

^032      6.8S3 

log  24    9.3q 
-     0.26 

1}  Camiicorni. 

1872.                      h.  m.     s. 
Aug.      17     Ha.    20  57     7.08 

Mean     .     . 
Div.,  Flex.,  etc 

21  17  16.340 

23  47  13-57 
-     0.30 

Anonymous. 

no  31  33.8 

1872. 

h.  m.      s. 

Sept.      14     F.                     7.09 

36-0 

35  CAPRICORNI. 

Aug,      17     I-Ia 

20  37  21.67 

55    0    4-6 

ig     F.                     6.99 

34-1 

Sept.       3     S. 

21.50 

4.5 

1872. 

h.  m.      s. 

24    s. 

5  0 

Mean           .      .     20  57     7.053 

no  21  34.63 

Nov.      15     E. 

Oct.         9     S. 

21.47 

4  5 

Dii    Fie-..,  etc-                     .     . 

-     0.16 

20    E. 

.'  . 

in  44  54.9 

23     E. 

59.15 

55-4 

Mean     .      . 

20  37  21.547 

55    0    4  r8 

e  Capri  CORN  I. 

Div.,  Flex.,  etc 

i7Capricoi(ni. 

-    0  37 

1S72                       h.  m.      s. 
May      26     S,        20  58  44.91 

107  44  24.3 

Mean     .     . 
Div.,  Flex.,  etc 

21    19   59-185 

III  44  55-15 

1872. 

h.  m.      E. 

2.     F,                  44-99 

26.4 

Anonymous. 

May       28     F. 

20  38  44.72 

m  58  40  0 

Sept      16     S.                   44-95 

22.1 

Sept.      14    F. 

44.59 

41  3 

1872. 

Oct.       21     S. 

44.64 

3b  4 

Mean           .      .     20  58  44.950 

107  44  24.27 

Nov.       8     F. 

21  20  33.91 

in  43  33.0 

Div    Flex.,  etc.                     .      , 

Div.,  Flex.,  etc 

Mean     .      . 

20  38  44.650 

in  58  3)-go 

Div.,  Flex.,  etc 

B.  A.  C.  7198. 

X  Capricorn T. 
1S72.                      h.  m.      s- 

Anonymous. 

1872. 

h.  m-      s. 

Sept.     14    F-       21     1  13.55 

in  42  24.5 

1872. 

h.  m,     s. 

Sept.      !6    S. 

20  40  22.71 

43  10    D.O 

Oct.      21     S.                   13.60 

21.6 

Oct.       31     F. 

21  24  44-61 

104    3  46.4 

jg     F. 

22.67 

0.9 

31     F. 

23.5 

Nov.        I     S. 

44.71 

44.0 

Oct.       31     F. 

22.66 

0.3 

Nov.        I     S,                   13.62 

21.8 

7     E. 

44.67 

44.2 

Mean     .      . 

20  40  22,680 

43  10    0.57 

Mean     ...     21     1  13.590 

in  42  22.85 

Mean      .     . 

21  24  44.663 

104    3  44.87 

Div..  Flex.,  elc 

-     0.19 

Div.,  Flex.,  etc.                     .      . 

-    0.15 

Div.,  Flex.,  etc 

-    0.29 

Hosted  by 


Google 
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t  Capricorn:. 

E.  A.  C.  7602, 

Anonymous. 

1872. 

h.  m.     s. 

1872. 

h.  in.      s. 

1872, 

h..  ra.     s- 

Aug.     30     S. 

Bi  zg  54.74 

no    2  17.4 

Oct.      31     F. 

21  43     0.73 

SI  33  15.8 

Oct.      3t     F. 

22  13    0.30 

93  19  23.7 

Oct.      31     F. 

54-*i5 

Nov.       I     S. 

14.6 

Nov.       4     F. 

0.15 

Nov.        I     S. 

54-73 

17.0 

7     E. 

0.27 

2116 

8    F. 

54.  &5 

20.6 

Mean     .      , 

21  43     0.7&5 

51  33  15-20 

Div.,  Flex.,  etc 

-     0.32 

Mean      .      .      . 

22  13    0.240 

93  19  22.47 

Mean     .     . 

SI  29  54-'592 

110    2  18.33 

Div.,  Flex.,  etc. 

-     0.46 

Div.,  Flex.,  etc. 

-    0.17 

B.  A.  C.  7620, 

l>  Aquarii. 

B.  A.  C.  7524. 

1872. 

h.  m.      s. 

1872. 
Aug.     30     S. 
Nov.      12     F. 
15     E. 

h.  m.     s. 

22   13  27.79 
27.80 
27.69 

1872- 
Nov.       7     E. 
8     F, 

h.  m.     s. 
21  32  37.12 
3^-94 

51  15  23.3 
31-5 

Aug.     30    S. 
Oct.      31     F. 

Mean     .      . 

21  46  45.33 
45.32 

21  46  45-325 

100  54  46.6 
49.0 

100  54  47.80 

98  27  46.2 
48,2 
45-4 

Mean     .     . 
Div.,  Flex.,  etc. 

21  33  37-030 
y  Capkicokni. 

51  15  30.15 
~     0.30 

Div.,  Flex,,  etc 
1872. 

29'  Ayu-ARii. 
h.  m.     s. 

-     0.34 

Mean      ,     .      . 
Div.,  Flex.,  etc. 

22  13  27.760 

Anonymous, 

93  27  46.60 
-     0.46 

iS73. 
Aug.     30     S. 
No?,      ao    E. 

h.  m.      s. 
21  32  59. 3S 
59-81 

107  14  20.0 

Aug.     26     S. 

30    s. 

Sept.       6     S. 

21  55  26.0Q 
26.16 

107  34  50.6 
50.1 
51.3 

1872. 
Sept.       3     S. 
Div,,  Flex.,  etc, 

li.  ra.      s. 
23  15  32.04 

98     6  33.8 
-     0.46 

23     E. 

59.80 

^±^ 

Mean     .      . 
Div.,  Flex.,  etc 

2!    5;    26.0qO 

107  34  50.67 

Mean     .      . 

21  32  59.823 

107   14  21.40 

Anonymous. 

Div,,  Flex.,  etc. 

-   0.23 

iif  Aquaeii. 

1872. 
Sept.       3     S. 

h.  m.     E. 
22  15  46.42 

98    6    4-5 

B.  A.  C.  7528. 

1872. 

6     S. 

46.50 

7.6 

Aug.     26     S. 

21   55  26.34 

107  34  48.1 

14    F. 

46.40 

0.8 

1872. 

h.  m.      E. 

30    S. 

26.37 

48,4 

Aug.     17     Ha 

21  33    3-32 

70  18  40.0 

Sept.       6    S. 

26.41 

50.2 

Mean     .     .     . 

22  15  46.440 

93     6    6.30 

Nov.     r;    E. 

3.22 

38.9 

Div.,  Flex.,  etc. 

-     0.46 

27     S, 

3-27 

41-3 

Mean     .     . 
Div,,  Flex.,  etc 

21  55  26.373 

107  34  48.90 

Mean     .     .     . 

21  33    3.270 

70  I 3  40.0; 

Anonymous. 

Div.,  Flex.,  etc. 

-     0.14 

Weisse  1361. 

1872. 
Oct.        31     F. 

iifi,,'.!. 

97  50  28,2 

«  Capricorni. 

li.  m.      s. 

Nov.         I     S, 

49-32 

Oct.      31     F. 

22    0    3.19 

loi    I  52.6 

4    F. 

49.09 

27.3 

1872. 

h.  m.      s. 

Nov,       I     S. 

3-25 

52.7 

Sept.       3    S. 

21  35  30.60 

109  26  57.2 

4    F- 

3-19 

52.5 

Mean     .     .      . 

22  16  49.223 

97  50  28.00 

Nov.       I     S. 

30.66 

55-0 

Div.,  Flex.,  etc. 

~     0.46 

7     E. 

30.49 

53.5 

Mean     .      . 
Div.,  Flex.,  etc 

22      0      3.210 

loi    I  52.60 
—    0-33 

Mean     .      .     . 

2'  35  30.583 

log  26  55.27 

Div.,  Flex.,  eic. 

-     o.ia 

51  Aquarii. 

SCHJELLERUP  rpZO 

1873, 
Auj;.       30     S. 

fi  Capri  CORN  I. 

1872. 

li.  m.      s. 

22  17  26.83 

95  29    r.4 

Nov.       4     F. 

22     I  51-34 

ion  15  52.4 

Nov.         7     E. 

26.76 

2,7 

1872. 

7     E. 

8     F. 

26.  S3 

3.5 

Oct.      31     F". 

99  40  II. 2 

8     F. 

51-37 

5i!6 

12     F. 

26.80 

Nov.       8     F. 

10.73 

10.  s 

15     E. 

10.77 

7-4 

Mean     .     . 
Div..  Flex,,  etc 

22     I  5'-337 

100  15  52-07 
-     0,38 

Mean     .      .      . 
Div.,  Flex,,  etc. 

22  17  26.805 

95  39    2.58 
-    0.53 

Mean     .     . 

21  33  10.747 

99  40    9-70 

Div.,  Flex.,  etc. 

Anonymous. 

50  Aquaeii, 

A  Capeicoeni. 

1872. 

h.  m.     s. 

1872. 
Aug.       26    S. 
Nov.       15     E. 
23     E. 

h.  m.     s. 

22  17  35.60 
35-63 
35-49 

0     , 

1872. 
Aug.     30    S. 
Nov.       7     E. 

21  3^9  33!66 
38.62 

101  57  17.2 
17-5 

Oct.       2g    S. 

31     F. 

Nov.       4     F. 

7     E. 

22     8'25.'io 
25.06 
24.90 
24- 9S 

93  41  12.0 
13-9 
13.3 
12.7 

104  10  37.4 
37.0 
39.7 

20    E. 
Mean      .      . 

38.66 
21  39  38.647 

17.7 
loi  57  17.47 

Mean     .     . 
Div.,  Flex,,  etc 

22      8   25.010 

98  41  12.98 
—     0.45 

Mean     .     .      . 
Div.,  Flex.,  etc. 

22  17  35-573 

104  10  38.03 
-    0.B9 

Div.,  Flex,,  etc. 

1!  Capricorni. 

-     0.23 

1872. 

42  Aquarii. 
li.  m.     s. 

1S72. 

Anonymous. 
li,  ra.      s. 

1872. 

h.  m.      s. 

Aug.      26     S, 

22    9  56.68 

103  23     7.6 

Sept.         3     S. 

22  21  13,47 

97  "7  27.3 

Sept.       3     S. 

21  39  58,52 

106  43  27.7 

30    S, 

56.63 

6.7 

6     S. 

13.53 

27-3 

Nov.      IS     E. 

58.53 

24.4 

Sept,       3     S. 

55.71 

8.9 

14    F. 

13-53 

23.1 

23     E. 

53.48 

25.6 

Nov.      12     F. 

56.71 

3.5 

19     F. 

'3-49 

28.1 

Mean     .      . 

21  39  58.510 

106  42  25.90 

Mean      .     . 

23    9  56,682 

103  28     7.92 

Mean      .      .      . 

22  21  13.505 

97  n  27.70 

Div.,  Flex,,  etc. 

-     0.24 

Div.,  Flex,,  etc 

-     0.30 

Div.,  Flex.,  etc. 

-  0.46 

Hosted  by 


Google 
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B.A.  C.783S. 

?  Aquarii. 

16  PiSCIUM, 

1S72.                      Ii.  m.     s. 

1872.                      h.  m.     s. 

1872, 

h,  m,      s. 

=    ,      ., 

Oct.         31     F.     22  23  10.73 

103  34  12. I 

July          8     S.      23     7  41.58 

96  44  18-3 

&.     I 

S. 

33  29  51-54 

83  36  26.1 

Nov.          7     E.                 io.7G 

Oct,        29    S.                 41-50 

19.7 

F. 

27.9 

S     F.                 10.71 

10,3 

3t     F,                41.69 

20.1 

3 

F. 
F. 

51.41 

Mean     ,      .     .     23  Z3  10.750 

103  34  11.40 

Mean     .     -      -     23     7  41.590 

96  44  19-37 

' 

51-44 

29,0 

Div.,  Flen.,  eic.                     .      . 

Div-,  Flex.,  etc,                     ,      - 
0.  Arr,  S.  22712, 

~     0-47 

Mean     . 
Div.,  Flex,, 

etc! 

23  29  51-422 

88  36  27-88 
-     0-37 

Gkoombridge  3820, 

S.P. 

1S72.                   h.    m-    s- 

A  PiSClUM, 

1872.                      h.  m.      s. 

,     ,      „ 

Nov.         4     F-     23     8  53.56 

113  57  34.6 

Noi.         I     S. 

4  33  15.3 

Div.,  Flex.,  etc,                   .      . 

-     0.07 

1872. 

Div.,  Flex.,  etc.                   .      . 

-     0.46 

July          8 

S. 

23  35  30.98 

88  55  26,8 

i''  AquArii. 

F. 
F, 

30-83 

28,5 
29.2 

1'  AQ0At!ll. 

1872.                      h.  m.     s. 

Nov-         3     F-     23     9  11.20 

99  47  10.2 

Mean     . 

23  35  30-923 

88  55  23.17 

1872.                         Ii.  m,      s. 

!2     F.                 11.06 

6.1 

Div,,  Flex., 

-     0.37 

Aug.       26     S.      22  31     ■7.60 

54  53   16.6 

15     E,                 II.I4 

3-7 

30    S.                   7.63 
Sept.         6     S.                   7.47 

14-6 
17.9 

Mean     ,      .      .     23    9  ir.i33 
Div,,  Flex-,  etc,     ... 

99  47     6.67 

20  PlSCIUM. 

Mean     ...     23  31     7.567 

94  53  16-37 

1872. 

K   m.      E. 

Div.,  Flex.,  etc.                     .      . 

-    0.56 

0.  Arc,  S,  23721. 
1S72-                    h,  m.     5. 

Nov,         8 

F. 
F. 

23  4r  21.73 
21.76 

93  23  23-3 
22.7 

67  Aqijauii. 

Nov.       20     E.     23    9  48,62 
Div..  Flex.,  etc.                   .     - 

III  52  5S-5 
-     0.16 

Mean     . 
Div.,  Flex., 

etc: 

23  41  21.745 

93  28  23,25 
-     o.6r 

1872.                      h,  m.      s. 
Aug.       26     S.      22  36  33.22 

97  37  54-8 

1/)'  Aquarii, 

21 

Sept.         6     S.                 33, 2g 

58.2 

Oct.        21     S.                 33-iS 

56.4 

Nov-        la     F.     23  u  14.99 

99  53  52.7 

1872. 

h.  m-     s. 

Mean     .      .      .     22  36  33.230 
Div.,  Flex,,  etc.                     .      . 

97  37  5&-47 
-     0.46 

20     E,                 14.97 
27     E.                 14,92 

52-3 
52.4 

£.    I 

S. 
F. 
F, 

23  42  54.26 
54,12 

8933     3-3 
3.2 

Mean     ,      .      .     23  11   14.960 
Div.,  Flex,,  etc.                     .      . 

99  52  52.47 
-     0,40 

15 

E- 

54-27 

lis 

B.  A,  C.  7937. 

Mean     , 

23  42  54,205 

89  38     3.15 

Anonymous, 

Div,,  Flex,, 

1872.                      h.  m.     s. 
Aug.       30    S.      22  39  14.80 
Nov.        13     F.                 14.62 

2S!2 

1873.                   h,  m.     s, 
Nov.         7     E,     23  II  38-49 
Div,,  Flex,,  etc,                   .      , 

loi  54  17.9 
-     0.31 

27  PlECIUM. 

Mean     .      .      .     22  39  14.710 
Div.,  Flex.,  etc,                     .      . 

71   18  27.50 
-     0.09 

r  AquAkii. 

1873. 
July          8 

S. 
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Nov.       23     E.                 IS.  14 

27     E.                 18.07 
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~     0.33 
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Nov.         7 
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E. 
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23 
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1872.                      Ji.  nl.      s. 

Mean     .      .      .     23  la  45-713 

95  49  23-87 
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Nov.            4      F.       22   42   48-73 

104  16     3.2 

15     E.                22.35 

40.7 
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2.5 

12 

I 3  50.42 
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2,9 

3 
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5.0 
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6g 
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2.6 
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' 
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3 
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3 
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2.3 
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2.3 

3 

75 
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2.7 

8 
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^ 
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3 
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3 
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9.33 
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9.28 

2-5 
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9 
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7 

81 
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3 
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3 
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3 
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3 
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3 
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E5 
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2.9 

3 
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3 
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3 
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3.0 

67  17  40.8 

8.50 
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8.25 

2-9 

3 

96 

B.  A.  C.  1391     .      .      . 

5-0 

4  23   14.10 

+   3.420 

2. 9 

3 

74     5  11-9 

+ 

8.22 
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3.408 

2-9 

3 

74  35  18.5 

8.21 

2.9 

3 

qB 
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4.04 
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3 
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14    8.q8 

3.708 
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115  52     8.2 

3-99 

2.6 

3 

4Sg 

43  Ophiuchi      .... 
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15  18.28 

3.770 
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3 

118    0  53.6 

3.89 
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3 
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■ai    Herculis       .... 

6.0 

15  52.33 

2.232 

2-5 

3 

57  21  58.3 

3-84 

2.5 

3 

491 

74  Herculis       .... 

6.0 

17  16  44.28 

+   1.695 

2.5 

2 

43  37  57.3 

-      3-76 

2-5 

2 
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44  OPHmcn.     .... 

5.0 

.8  33.25 

3.659 

2.6 

4 

114    3  17. I 

3.69 

2.6 

3 
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B.  A,  A.  =895    .      ,      . 

6-S 

20      I. 18 

2.077 

2.4 

3 

52  55  57-3 

3.48 

2.4 

3 

494 

0    Draconis    .... 

2.7 

27   32.46 

1.351 

2.2 

5 

37  36  '1-9 

2.83 

2.2 

4 

495 

a    Ophiuchi     .... 

2.0 

z8  59.62 

2. 782 

2.6 

13 

77  30  42.0 

2.92 

2.6 

12 

496 

B.  A.  0.5962    ■     ■      ■ 

6-0 

17  3'  44.54 

+    2.279 

2-5 

3 

59    3     3.6 

-      2,47 

2.5 

2 

497 

O.Arg.N.  17415    ■      . 

9-0 

37  10-48 

-    0.298 

2.3 

3 

21  32  39.8 

r.99 

2.3 

2 

49B 

0.  Arg.  N.  17420   ,      . 

7-5 

37  IS. 97 

-    0.297 

a. 3 

3 

21  32  55.2 

l-g8 

2-3 

2 

499 

«     DfiACONlS     .... 

5.0 

37  42.14 

-    0.356 

2.5 

21  10  58.8 

1.66 

2.5 

2 

500 

/i    Herculis     .... 

3-3 

41  26  99 

+    2.345 

2.5 

17 

62  12  10.7 

2-35 

2.6 

16 

5or 

^1   Draconis,  S,  p.      .      . 

4-3 

!7  44  '3.44 

-.    1.082 

2.0 

I 

17  47  21. I 

-     1-33 

2.0 

I 

302 

89  Herculis        .... 

S-5 

50  15.46 

-t-    3.419 

2.4 

2 

63  55  40.2 

1.64 

2.4 

2 

503 

f    Herculis       .... 

4.0 

51  19.01 

1.023 

2.5 

3 

33     6  23.6 

0.76 

2.5 

3 

504 

y     Draconis     .... 

2-3 

53  37.98 

1.394 

2.2 

9 

38  29  42.6 

0,59 

2-3 

7 

505 

y^    Sagittarh  .... 

3-3 

57  35-07 

3.852 

2.5 

10 

120  25  21.3 
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■a 
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1 

1 

2 

h.    m.     s. 

So6 

0     Ilerculis 

4.0 

18     2  33-06 

H-    2.339 

2.5 

3 

61  15  12,2 

+ 

0.22 

2-5 

4 

507 

Anonymous      .      ,      . 

5      1-09 

3-586 

2,6 

3 

in     055.6 

0.44 

2.6 

3 

508 

p'   Sagittarh  .... 

4.0 

6    6.50 

3-586 

2.5 

7 

III     5  22,8 

0-54 

2-5 

5 

509 

B.  A.  C.  6i35    .      .      . 

5.5 

7  54-28 

+   1. 216 

2.5 

3            35  45     2.g 

o,5g 

2-5 

3 

510 

|5      UrS.E  MiNOKIS. 

4.3 

13  37-i8 

-:g.4o6 

2.5 

19 

3  23  35.7 

1,23 

2-5 

18 

5" 

r!    Urs^  Minoris.  S.  p.  . 

4.3 

18  13  37-42 

— rg.406 

2.4 

19 

3  23  36.4 

+ 

1.23 

2.4 

16 

gi2 

105  Hei-culis      .... 

5-0 

13  54.58 

+  2.467 

2-5 

3 

65  36  19.0 

1,2a 

2.5 

3 

513 

;;     SeePENTIS     .... 

3.0 

14  41-24 

3.099 

2.5 

3 

Q2  55  48. I 

0.61 

2.5 

2 

514 

£     Sagitlarii      .... 

3.0 

15  40.45 

3.987 

2.6 

3 

124  26  29,8 

1-37 

2.6 

3 

515 

21  Sagiltarii      .... 

5-0 

17  43.60 

3.573 

2.6 

" 

110  36  26,9 

1. 55 

2.6 

" 

516 

B.  A.  0.6256    .      .      . 

9.0* 

l8  ig  17.61 

-f   3.892 

2-5 

6 

121    36    13.4 

+ 

1.6S 

2.5 

6 

5'7 

/I    Sagittarii      .... 

3-0 

20    4.26 

3.707 

2-5 

3 

115    29   24,4 

1.76 

2.5 

4 

5i3 

i     Draconis      .... 

5.0 

22    2. 55 
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2.4 

3 

31    16   22,3 

1,93 
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3 
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B.  A. C.  6287    .      .      . 

6.0 

22  40.42 

3.525 

2.5 

4 

108   48   26,8 

l,gB 

2-5 

4 

520 

Anonj-mous 

S.o* 

22  40-91 

3-939 

2.6 

^^ 

123     4  17.2 

..98 

2.6 

'^ 
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B.  A.C.  6311     .      .      . 

6.0 

18  24  55-S6 

+  0.304 

2.5 

3 

30  22  27.0 

+ 

2.13 

2.5 

3 

522 

Anonymous       .     .      . 

g.5* 

25  .6.64 

4.103 

2.6 

2 

127  47  58.1 

2.21 

2,6 

2 

523 

Anonymous 

9.5* 

25  37.40 

4. no 

a. 6 

2 

128    0  II. 3 

2.24 

2,6 

2 

524 

B.  A. C,  6322    .      .      . 

6,0 

27  26.64 

2.494 

2.5 

2 

65  23  36.8 

2.40 

2,5 

2 
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I      AQVihM 
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28  14.51 

3.264 

2.5 

13 
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2.5 
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2,6 

I 
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I.O 
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19 
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INTRODUCTION. 


The  meteorologiciil  dcparhTient,  during  1872,  was  under  tlie  cliargo  of  Prof. 
J.  R.  Eastman,  U.  S.  N.,  who  made  a  daily  examination  of  all  the  records  and  a 
monthly  inspection  of  all  tlie  instruments  in  use.  The  observations  were  made  at  o'', 
3'',  6'',  9",  1 2",  1 5^,  1 8^,  and  2 1'',  Washington  civil  time,  by  the  observatoiy  watchmen, 
Messi-s.  T.  Hays,  D.  Horrigan,  and  N.  Cahill,  who  have  acquired  such  a  degree  of 
skill  as  insures  a  reasonable  accuracy  in  their  work. 

Mi'lTEORO LOGICAL    INBTKUMEKTS. 

Standard  Barmneter. — This  barometer  was  made  by  James  Green,  of  New  York, 
and  is  only  used  as  a  standard  by  wliich  the  Newman  barometer  is  occasionally  tested. 
Drawings  and  a  description  of  tins  instrument  will  be  found  in  the  volume  of  Wash- 
ington Observations  for  1862. 

Nevnnan  Barometer. — The  barometer  in  daily  use  was  made  by  Newman,  and  is 
mounted  against  the  northern  wall  of  the  northwest  room  on  the  first  floor  of  the 
observatory.  The  barometer  is  mounted  with  the  usual  adjustments  at  the  top  and 
bottom,  and  is  attached  by  lieavy  brackets  to  a  substantial  mahogany  board,  wliich  is 
firmly  secured  to  the  wall.  The  cistern  is  103  feet  above  the  mean  half- tide  of  the 
Potomac  Eiver.  The  cistern  and  tube  are  of  glass;  the  internal  diameter  of  the  fonner 
being  3.0  inches,  and  of  tlie  latter  0.532  inch. 

The  scale  is  attached  to  a  brass  rod  having  tlie  usual  adjustment  to  tbe  surface  of 
the  merciuy  in  the  cistern.  It  is  silvered  and  divided  to  0.05  inch,  but  by  means  of  a 
vernier  may  be  read  to  0.002  inch.  The  temperature  of  the  mercury  in  the  cistern  is 
determined  by  a  small  ivory-scale  theimometer,  the  bulb  of  wlncli  is  constantly 
immersed  in  tlie  mercury.  The  observations  with  this  instiument  in  1872,  as  printed 
in  this  volume,'  have  received  tlie  constant  correction  of  -f-  0.005  inch,  determined  in 
1864,  and  liave  also  been  reduced  to  32°.o  Fahrenheit. 

Dry-Bulh  Thermometer. — Tliis  is  a  mercurial  thermometer  by  Green,  with  a  bulb 
1.5  inches  long  and  0.2  inch  in  diameter.  The  scale  is  of  glass,  12.0  inches  long,  0.8 
inch  wide,  and  o.i  inch  thick.  It  is  is  divided  to  Iialf-degi"ees  from— 30^.0  to+i25°.Q 
Fahrenheit.  Several  independent  tests,  in  the  spring  of  1S68,  indicated  that  the 
freezing-point  had  changed  its  position  on  the  scale  since  1863. 

In  1871  the  dry-bulb,  the  maximum,  and  the  minimiun  tIierniometei"s  were  com- 
pared with  tlie  Kew  standard  thermometer,  No.  462,  belonging  to  Professor  Eastman. 
No  appreciable  eirors  wore  detected  in  the  maximum  and  minimum  thermometers.  A 
correction  of  —  o°.9  was  deduced  for  the  diy-bulb  thermometer,  and  each  observation 
published  in  this  volume  has  been  corrected  by  this  quantity. 
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Wet-Bulb  Thermometer. — This  instranieiit  is  similar  to  the  preceding  in  materials, 
construction,  and  dimensions.  Its  scale  extends  from — 35°.o  to+  ii5".o  Fahrenheit. 
The  bnlb  is  covered  widi  soft,  fine  linen,  kept  moist  by  the  capillary  action  of  a  bundle 
of  fine,  linen  fibers  that  communicate  with  water  in  a  bird-glass  placed  close  beside  it. 
The  hnen  on  the  bulb  is  occasionally  changed  before  its  free  action  is  impaired  by  dust. 

Maximum  Thermometer. — This  is  a  mercurial  thermometer,  witli  a  bulb  1.5  inches 
long  and  0.2  inch  in  diameter.  The  scale  is  of  glass,  12.0  mches  long,  0.8  inch  wide, 
and  0.1  inch  thick,  and  is  gi'aduated  to  half-degi'ees  from — 50^.0  to+  i20°.o  Fah- 
renheit At  a  point  a  short  distance  above  the  bulb,  the  internal  diameter  of  the  tube 
is  so  reduced  that,  while  ^dtli  the  increase  of  temperature  the  mercury  passes  freely, 
with  the  least  decrease  of  temperature  the  column  of  mercuiy  is  broken  at  the  point  of 
contraction,  if  tlie  iustiTiment  is  nearly  horizontal,  and  the  top  of  the  column  marks 
the  highest  temperature. 

The  top  of  the  scale  is  attticlied  by  a  metallic  clamp  to  a  pivot,  around  wlilcli  the 
thermometer  revolves  Jreely  in  a  vertical  plane.  This  pivot  is  secured  to  a  walnut 
board  fixed  to  a  post,  about  three  feet  above  the  gi'ound,  and  the  theimometer  is  placed 
nearly  horizontal  by  resting  tlie  scale  near  the  bulb  on  a  wooden  pin  in  the  boai'd. 

After  each  observation  the  instrument  is  adjusted  by  removing  the  pin  and  allowing 
the  thermometer  to  swing  fi-eely  fr'om  tlie  pivot  at  the  top  of  the  scale,  which  motion 
is  generally  sufficient  to  reunite  the  column  of  mercmy. 

Minhmim  Thermometer. — This  is  a  tfansparent  spirit-thermometer,  with  a  spherical 
biilb  about  0.5  inch  in  diameter.  The  scale  is  of  silvered  brass,  12  inches  long,  i.o 
inch  wide,  and  0.06  inch  tliick,  and  is  graduated  to  degrees  from  —  67°.o  to  -|-  1 3 1  "^.o 
Fahrenheit.  The  registering  index  is  a  short,  fine  steel  wire  inclosed  in  a  delicate 
blue-glass  cylinder,  with  a  small  knob  at  the  extremity  farthest  from  the  bulb  of  the 
thermometer. 

This  cyhnder  is  drawn  toward  the  bulb  by  tlie  decrease  of  temperature;  but  when 
the  temperature  increases,  the  spirit  flows  through  and  around  the  cylinder,  which 
remains  at  rest  at  the  lowest  point  reached  by  the  liquid.  The  end  of  the  linob  on  the 
cylinder  indicates  the  lowest  point  reached  by  the  cohmm  of  liquid.  After  each  obser- 
vation, the  index  is  moved  to  the  top  of  the  column  by  means  of  a  small  magnet. 

Solar  Thermometer. — Tliis  thermometer  (No.  13583)  was  made  by  L.  Casella,  of 
London,  and  consists  of  a  blackened  spherical  bulb  and  its  tube,  inclosed  witliin  a 
bulb  and  cylinder  of  glass  of  the  same  form  as  the  theiinometer,  but  of  about  three 
times  the  diametei'.  The  air  has  been  exhausted  from  the  inclosing  bulb  and  cyhnder, 
and  the  thermometer  is  confined  in  the  center  of  the  cylinder  by  having  its  upper  end 
sealed  to  the  end  of  the  cylinder,  while  the  lower  end  is  fixed  in  a  cork  collar  just 
above  the  junction  of  the  bulb  and  cylinder.  The  scale  is  engraved  on  the  ther- 
mometer-tube to  degrees,  and  has  a  range  from—  io°.o  to  +  2i5''.o  Falu-enlieit. 

At  about  20^^  from  the'  top  of  the  coliumi  of  mercury,  a  small  poition  of  air 
(covering  about  0^.5  on  the  scale)  is  introduced  into  the  column,  so  that  whenever' the 
temperature  diminishes  the  column  of  mercmy  above  the  air  remains  in  position,  indi- 
cating the  highest  temperature  subsequent  to  the  last  observation.  After  each  obser- 
vation the  instrument  is  adjusted  by  holding  it  in  a  vertical  position,  tapping  it  gently, 
if  necessary,  until  the  upper  portion  forces  the  air  doivn  to  the  main  colunm. 
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This  tlieraiometer  rests  in  a  horizontal  position,  in  metallic  crutches,  three  inches 
high,  which  are  attached  to  an  inch  board  1 6  inches  long  and  5  inches  wide.  The 
board  is  painted  green  and  placed  on  the  grass  about  three  yards  west  of  the  Meteoro- 
logical Observatory.  This  instfument  failed  to  register  as  it  was  intended  to  do,  and 
during  1872  the  records  generally  show  simply  the  temperature  in  the  sun  at  the  hours 
of  observation. 

METEOliOLOGICAL     OBSERVATORY. 

In  1862,  a  small  building  for  the  special  protection  of  thennometers  was  erected 
about  four  yards  southwest  of  the  southwest  comer  of  the  south  wing  of  the  Obser- 
vatory.    It  is  constructed  of  wood,  and  painted  white  tliroughout. 

Its  form  is  octagonal,  each  side  being  2.4  feet  wide  and  6.3  feet  high  to  the  eaves. 
The  roof  is  of  tin,  unpainted  on  the  under  side.  Tlie  ceiling  is  of  thick  boards,  tightly 
fitted  together,  and  between  it  and  the  roof  there  is  an  open  space  freely  commu- 
nicating with  the  open  air. 

On  the  north  side  is  the  door,  which,  as  well  as  the  sides,  is  of  double  louver- 
work,  with  a  space  of  three  inches  between  the  two  divisions.  The  sides  terminate 
one  foot  from  the  gromid,  and,  as  the  building  is  situated  on  a  gi-ass-plat,  under 
ordinary  circumstances  the  instrument  shotild  indica,te  the  true  temperature.  The 
increasing  density  of  the  trees  and  shrubbery  in  the  Obsei'vatory  grounds,  and  espe- 
cially about  this  building,  will  soon  render  some  new  arrangement  necessary. 

The  dry,  wet-bulb,  maximum,  and  minimum  tliermometers  are  in  the  Meteoro- 
logical Observatory,  and  are  all  supported  by  means  of  arms  and  brackets  to  an 
upright  metallic  shaft,  which  is  firmly  secured  to  the  ground  in  the  center  of  the 
building. 

The  bulb  of  the  minunum  tliermomoter  is  5.8  feet,  those  of  the  diy  and  the  wet- 
bulb  thennometers  are  4.2  feet,  and  that  of  the  maximum  thermometer  is  3.2  feet  above 
the  ground. 

A  standiird  thennometer  (Troughton  and  Simms,  No.  i)  is  suspended  between  the 
dry  and  the  wet-bulb  thermometers,  and  is  frequently  used  as  a  check  on  the  other 
instmments. 

From  frequent  comparisons  it  has  been  ascei'tained  that  the  errors  of  the  maximum, 
minimiun,  and  wet-bulb  thennometers  are  not  appreciable,  and  therefore  the  published 
observations  with  these  instruments  are  tlie  unmodified  copies,  of  the  original  records. 

The  maximum  and  minimum  thermometers  were  read  at  the  end  (midnight)  of 
each  day. 

DIRECTION     AND     FORCE     OF     THE     WIND. 

An  ordinary  wind-vane  revolves  freely  on  a  spindle  at  tlie  top  of  tlie  time-ball 
stiiff,  and  the  direction  of  the  wind  is  estimated  from  the  known  azimuths  of  the  Knes 
of  the  main  building  of  the  ObservatO]y.  The  velocity  of  the  wind  is  recorded  in 
numerals,  of  which  o  indicates  a  calm,  i  a  very  slight  breeze,  and  so  on  up  to  10, 
wliich  would  indicate  a  violent  hurricane, 

These  recorded  numbers  are  only  estimates,  and  at  best  are  but  approximative. 
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In  tlie  description  of  the  prevailing  forms  of  clouds,  the  nomenclature  of  Howard 
is  used;  C,  K.,  S.,  N.,  being  tlie  symbols  for  the  forms  designated  cifnis,  cumulus, 
stratus,  nimbus ;  and  the  letters  C.  S.,  C.  K.,  &c.,  indicate  the  combinations  cirro-stratus, 
cirro-cumulus,  &c.  The  portion  of  sky  obscured  is  determined  by  estimation  after 
a  careful  scrutiny  of  the  clouds  or  sky.  A  clear  sky  is  denoted  by  o,  and  a  total  obscu- 
ration by  ID. 

RAIN-GAUGE. 

This  insti'uiuent  is  placed  within  the  inclosure  for  the  protection  of  tlie  solar 
thermometer.  It  consists  of  a  cylinder  0.8  inch  long  and  4.  i  inches  in  diameter,  soldered 
to  an  inverted  cone,  which  is  loaded  with  lead  on  the  outside  and  near  the  apex. 

The  cone  rests  in  an  aperture  in  the  horizontal  top  of  an  oblong  box,  and  this, 
aided  by  the  weight  of  the  lead,  prevents  any  disturbance,  even  during  high  winds. 
The  top  of  the  gauge  is  2.0  feet  above  the  ground,  and  is  free  from  all  shelter,  even 
in  driving  rain-storms. 

At  the  apex  of  the  cone  is  a  small  apei'ture  tln-ough  which  the  water  passes  to  a 
receiving-bottle  in  the  box. 

The  rain  is  measured  in  a  glass  cylinder  with  an  internal  diameter  of  0.60  inch, 
so  graduated  that  the  depth  of  rain  can  be  determined  to  within  0.002  inch. 

The  gauge  is  examined  every  day,  and  as  the  apex  of  tlie  cone  closes  the  month 
of  the  bottle,  except  through  the  small  aperture,  there  is  little  or  no  loss  by  evapora- 
tion. 

Each  inch  of  snow  is  assumed  to  be  equal  to  o.i  1 1  inch  of  rain;  but,  whenever 
practicable,  the  snow  has  been  melted,  and  measured  in  the  graduated  cylinder. 
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BAROMETRIC  PRESSURE. 


M»„I,„. 

oil. 

3"- 

61', 

9"- 

Noon, 

3"- 

611. 

9''- 

1672. 

iu 

in, 

in 

in. 

in. 

in. 

in. 

in. 

January           I 

30.022 

30.056 

30.141 

30,163 

30.20S 

30.294 

30-352 

30.361 

30.374 

375 

30,450 

30.387 

30,353 

30,373 

30.395 

3 

30.341 

30.323 

30 

29= 

30,270 

30,192 

30.109 

30.076 

29.997 

3g.934 

29,931 

29 

948 

29-971 

29,961 

29.955 

30,010 

30,014 

30,004 

30 

016 

30,039 

39,991 

29-957 

29,948 

29.954 

29.932 

39,906 

915 

29.962 

29-971 

30.032 

30.074 

30,107 

30,135 

30 

204 

30.329 

30,323 

30.296 

30.339 

30.353 

30.357 

30,316 

30 

303 

30,323 

30.247 

30,179 

30.191 

30-192 

30.195 

30 

206 

30.163 

30,216 

30,168 

30.164 

30,153 

30,133 

30.164 

30.105 

30.060 

30.054 

30:062 

30,040 

30.02b 

29.961 

29.845 

29-789 

29,742 

39.773 

29^832 

29 

899 

■  29.978 

29.962 

39.911 

29.875 

13 

29.846 

29.779 

735 

29,740 

29.692 

29.637 

29.712 

29.777 

29.799 

29.849 

9'7 

30.005 

30,039 

30.022 

30-114 

30.139 

15 

30.149 

30-145 

153 

30.160 

30.0S3 

29-97+ 

29,934 

39.920 

29-368 

29.819 

29 

802 

29.853 

29-839 

29.856 

29.920 

29.958 

17 

29.992 

30.031 

30 

062 

30.125 

30.113 

30.121 

30.156 

30,170 

18 

30.169 

3"- 165 

192 

30.206 

30.126 

30,052 

30,069 

30.059     ' 

30,036 

30 

30.016 

29.950 

29,791 

29.709 

29.633 

29.591 

29,601 

29 

671 

29-741 

29-733 

29.729 

29.787 

29.830 

29,814 

39.794 

29 

784 

29,825 

29.801 

29.826 

29,924 

29.9S6 

30,011 

30,001 

29 

985 

29.997 

29,912 

29.817 

39-963 

29.736 

23 

29,653 

39.593 

29 

583 

29,621 

39-593 

29.566 

29.635 

29.667 

.29,691 

39.770 

834 

29,965 

29.968 

29.03 

30.018 

30.037 

25 

30- "54 

30,069 

3C 

052 

30.056 

29-983 

29.895 

39.885 

29.877 

z6 

29.884 

39,866 

866 

29.364 

29-797 

29.715 

29.660 

29,707 

27 

29,694 

29.712 

29 

29.771 

29,726 

29,667 

29.646 

29,624 

29.569 

29,537 

29 

560 

29-589 

29.601 

29.S8S 

29.630 

29,634 

29 

29-705 

29 

853 

29.924 

29,996 

30,002 

30.089 

30,165 

30.237 

30,290 

30 

325 

30.3S3 

30.341   ■ 

30.274 

30.264 

30.275 

31 
Hourly  means. 

30.252 

30.252 

3"- 243 

30,219 

30.169 

30.114 

30.159 

30.199 

29.972 

39,974 

29.991 

30,030 

29.998 

29.956 

29,982 

29.937 

Mean  Time. 

0''. 

3'". 

61'. 

9''. 

Noon. 

3"- 

6". 

9I'. 

1872. 

in 

in 

in 

in. 

in 

in. 

in. 

in 

February        i 

30,239 

30.285 

30  331 

30.260 

30,327 

30,259 

30,265 

30,290 

30.277 

30,269 

30 

2S6 

30.340 

30-334 

30.402 

30.272 

30 

231 

3 

30.153 

30.025 

29 

944 

29.346 

29,717 

29.6(6 

39-566 

558 

29,561 

29.606 

29 

705 

29.798 

29,825 

29.848 

29.899 

953 

5 

29,993 

30,012 

30 

074 

30.150 

30. iSg 

30.149 

30.157 

30 

170 

y>.i53 

30.109 

30 

090 

30,085 

30,041 

29.998 

30-032 

30 

135 

30-255 

30,321 

445 

30-521 

30.522 

30.491 

30.512 

30 

485 

S 

30,467 

30,420 

30 

389 

30-354 

30.306 

30.213 

30. 189 

30 

IS7 

9 

30.016 

30 

30.014 

29.972 

29.919 

29.953 

29 

953 

29,929 

29.861 

29 

907 

29,910 

29,890 

29,888 

29.904 

29 

934 

29.914 

29,906 

29 

951 

29,986 

29-964 

29. 926 

29.936 

29 

948 

29,953 

29.93c 

29 

950 

30,005 

29.950 

29,921 

29,950 

29 

928 

29.907 

29.S79 

29 

85t 

29.805 

29-719 

29,588 

39-514 

39 

474 

29-497 

29.50S 

29 

54S 

29, 59^ 

29.569 

39-574 

29.640 

29 

696 

15 

29,737 

29.727 

750 

29,786 

39.753 

29,702 

29.752 

29 

796 

!6 

29,793 

29 

29,636 

29.803 

39-753 

29.743 

39 

765 

17 

29,699 

29^666 

29 

685 

29,726 

29.717 

29,703 

29-755 

29 

29,840 

29,870 

29 

926 

30.019 

30.005 

39.930 

30.005 

30 

048 

30,034 

30.026 

30 

032 

30,040 

30,007 

29,967 

30 

29,994 

3o.oor 

29 

999 

30.032 

30.002 

29,911 

29.901 

29 

856 

29,799 

39-736 

734 

29-747 

29.715 

29.660 

29.640 

29 

639 

29,6.16 

29.647 

29 

683 

29,749 

29,781 

29-758 

29.813 

29 

395 

23 

29.934 

29,947 

29 

993 

30-034 

30.000 

29.891 

39-855 

29 

844 

29.787 

29-7&3 

29 

757 

29,765 

29,671 

39-595 

29.561 

29 

535 

25 

29.498 

29 

496 

29-531 

29.547 

29,612 

29.769 

902 

36 

29.943 

29.994 

30 

076 

30.128 

30,061 

30,081 

30 

30-059 

30.037 
29,907 

30 

29 

961 

30:048 
29.981 

29.964 
29.941 

29.891 
29-915 

29.853 
29.919 

29 
29 

877 
905 

29 
Hourly  means. 

29.856 

29.S04 

29.S51 

29,780 

29.720 

39.753 

29. an 

29,938 

29,917 

29,938 

29.964 

29,901 

29.S94 

29,903 

29.921 

Hosted  by 


Google 


BAROMETRIC  PRESSURE. 


Mean  Time. 

o''. 

3''. 

(,\ 

9". 

Noon, 

3". 

611. 

9"- 

i37Z. 
March             i 

29.849 

29.908 

29-994 

30-059 

30.050 

30.012 

29,988 

30.043 

29.942 

29.842 

29 

750 

29.643 

29.619 

29 

599 

29,681 

29 

749 

3 

29.774 

29.825 

29 

920 

29.962 

29.954 

903 

894 

29.836 

29-745 

29 

717 

29.692 

29.620 

29 

584 

29,671 

29 

29.933 

30.005 

30 

047 

30.  "3 

30.064 

014 

30.018 

30 

o5i 

30.046 

29.993 

29 

997 

30.040 

30.006 

29 

971 

30.010 

30 

063 

7 

30.090 

30.112 

30 

'54 

30.182 

30.153 

30 

30.105 

30 

30.113 

30-115 

30 

137 

30.137 

30.094 

30 

29.976 

949 

29.904 

29.799 

29 

29.812 

29.777 

29 

701 

29,656 

29 

633 

29-575 

29.491 

29 

29.439 

29.469 

29 

548 

29.638 

29 

734 

29,831 

29.763 

29 

29.967 

29-955 

29 

907 

39,893 

29 

87' 

29.873 

29.S67 

29 

909 

30.007 

30.031 

30 

044 

30.131 

30 

181 

13 

30.203 

30.239 

30 

30.266 

30-187 

30 

063 

,30,053 

30 

041 

30.021 

30-048 

30 

30-034 

29.998 

29 

915 

29.B26 

29 

738 

15 

29.690 

29.784 

29 

927 

30.049 

30.094 

30 

098 

30.157 

245 

30.258 

30-217 

30 

273 

30.276 

30. '57 

30 

078 

30.023 

30 

17 

29.977 

29,906 

29 

852 

29,847 

29.780 

29 

29.679 

730 

29-783 

29.791 

29 

29.904 

29,885 

29 

836 

29.802 

29 

774 

'9 

29.729 

29.674 

29 

663 

29.661 

29,644 

29 

693 

29.796 

29 

872 

39.902 

29-915 

29 

957 

29.983 

30,005 

30 

066 

30,153 

30 

227 

30.230 

30.207 

30 

2og 

30.228 

30,177 

30 

30  141 

30 

lEo 

30.199 

30.214 

30 

265 

30,276 

30,191 

30 

"5 

30.078 

30 

076 

23 

30.010 

29.894 

29 

837 

29.804 

29,719 

29 

709 

29.748 

29 

34 

29.958 

30.044 

30 

'34 

30.221 

30,223 

30 

30.252 

281 

25 

30.297 

30.326 

30 

337 

30-349 

30.303 

30 

191 

30.120 

30 

062 

26 

29.999 

29.909 

29 

29.932 

29.954 

29 

922 

29,976 

999 

27 

29.994 

30.000 

30 

026 

30.052 

30.040 

30 

30.0(7 

30 

23 

30.045 

30.050 

30 

30.087 

30,049 

29 

29.956 

29 

961 

29-955 

29 . 926 

29 

9»3 

29.922 

29.870 

29 

29.830 

29 

876 

29.907 

29.904 

29 

952 

30,008 

29,978 

29 

914 

29.903 

29 

Hourly  means. 

29.819 

29.693 

29.627 

29,496 

29.358 

29.290 

29.280 

29 

39' 

29.959 

29.943 

29.953 

29.982 

29,949 

29.903 

29.916 

29,947 

Mean  Time. 

61'. 

3... 

61'. 

9''. 

Noon, 

3^ 

bK 

9". 

1S72, 
April                 I 

29.544 

29.606 

in. 

29.718 

in, 
29.802 

in. 
29.890 

29.910 

29-974 

30.043 

30 

30 

113 

30.169 

30.242 

30.197 

30-050 

30 

085 

3 

30 

026 

985 

30.009 

30.022 

29.958 

29.898 

29,898 

015 

4 

30 

098 

30 

105 

30.144 

30,190 

30,139 

30.080 

30.078 

30 

5 

30 

150 

30 

148 

30.197 

30.194 

30.160 

30.079 

30.080 

30 

"7 

6 

30 

106 

30 

072 

30.086 

30.100 

30.056 

29-955 

29.906 

29 

937 

7 

29 

953 

29 

29.896 

29.883 

29.818 

29,749 

29,748 

29 

777 

S 

29 

770 

29 

780 

29,827 

29.893 

29-905 

29.849 

29.863 

29 

9 

29 

817 

29 

760 

29.733 

29.706 

29.663 

29-595 

29,554 

29 

536 

29 

580 

29 

29,720 

29,856 

29-837 

29.835 

29 

936 

98  r 

30 

037 

30.106 

30.183 

30.120 

30.124 

30.126 

30 

156 

30 

174 

30 

148 

30.162 

30.134 

30.187 

30.053 

30.046 

30 

036 

13 

965 

976 

29.986 

30-073 

30.055 

29. 990 

29.972 

30 

30 

025 

30 

30.071 

30.058 

30.011 

29,948 

29,989 

30 

034 

30 

026 

30.026 

29-987 

29.899 

29.724 

29.631 

39 

644 

16 

29 

699 

29 

29.927 

30.007 

30.023 

30.041 

30,094 

30 

180 

'7 

30 

241 

30 

243 

30.255 

30.225 

30.143 

30.036 

29.984 

39 

977 

29 

goi 

29 

838 

29.793 

29.737 

29,657 

29,560 

29.496 

29 

437 

19 

29 

■134 

29 

462 

29,560 

29-65' 

29,686 

29.687 

29.7(0 

29 

784 

29 

29 

834 

29.685 

29.920 

29.905 

29.872 

29.858 

29 

907 

29 

916 

29 

928 

29.971 

29,990 

29-953 

29,883 

29,853 

29 

837 

826 

29 

7S8 

29.806 

29.891 

29.915 

29.891 

29-950 

30 

024 

23 

30 

070 

30 

109 

30.141 

30.158 

30.098 

30.126 

29-995 

30 

035 

24 

30 

035 

30 

30.021 

30,022 

29-973 

29 

960 

25 

29 

30 

30.038 

30.059 

30.025 

29-937 

29.896 

39 

924 

29 

gil 

29 

903 

29.920 

29.899 

29-837 

29-755 

29,743 

39 

762 

27 

29 

774 

29 

810 

29.873 

29.936 

29.904 

29.S59 

29.848 

29 

892 

28 

29 

93 1 

29 

873 

30.040 

30.065 

30.083 

30-049 

30.051 

30 

073 

2g 

30 

090 

30 

"7 

30.175 

30,180 

30,139 

30,129 

30 

187 

30 

Dourly  means. 

30.220 

30.237 

30-253 

30,262 

30.198 

30,145 

30-115 

30.163 

29.939 

29- 343 

29.984 

30,013 

29.9S3 

29.926 

_.      . 

29.913 

29.950 

Google 


Hosted  by 


BAROMETRIC  PRESSURE. 


Mean  Time. 

o^ 

3". 

61'. 

Noon. 

3". 

6''. 

9". 

1872. 

in. 

in. 

in. 

in 

in. 

in. 

in. 

in. 

May                T 

30  11  g 

30.07& 

30.052 

30,016 

29  9('S 

29.894 

29,880 

29.895 

2q 

S3f. 

29 

874 

29.886 

29 

8gg 

29 

844 

29,773 

29-773 

29,886 

3 

2y 

830 

884 

30.(104 

30 

29 

940 

29,838 

29.796 

29,823 

t 

30 

901 

It 

928 
207 

29-995 
30.273 

30 
30 

042 
2go 

30 
30 

084 

30,093 
30.152 

30.ir8 
30,094 

30.173 
30.094 

6 

30 

051 

30.031 

30 

2g 

940 

29.860 

29.852 

29,968 

30 

034 

30 

03S 

06! 

30 

29.941 

29.997 

2C, 

998 

30 

30,022 

30 

30 

29,969 

29.956 

29.990 

9 

■'<) 

972 

2g 

946 

29.952 

29 

2g 

934 

29,376 

29.870 

29,897 

9'7 

29 

939 

29.975 

30 

29 

972 

29,941 

29.927 

29.968 

29 

986 

2g 

968 

29,998 

29 

984 

29 

938 

29,884 

29.877 

29,9r2 

29 

877 

29 

844 

29.844 

2g 

856 

29 

80s 

29,744 

29.714 

29,733 

13 

29 

744 

29 

781 

29.820 

29 

876 

29 

870 

29,839 

29.866 

29.944 

Zy 

971 

30 

30.093 

30 

126 

30 

30,080 

30-074 

30.126 

15 

30 

133 

143 

30.146 

30 

145 

30 

097 

30,0.14 

30,013 

30,003 

2g 

9S5 

30 

026 

30.047 

3" 

078 

30 

032 

29.951 

29.933 

29,937 

21) 

29 

944 

29.964 

29 

952 

29 

838 

29.825 

29.811 

29.831 

29 

833 

29 

801 

29 

794 

29 

752 

29. 68 5 

29.651 

29.633 

19 

21) 

570 

29 

502 

29.401 

29 

491 

29 

424 

29.436 

29.476 

29.554 

5S4 

29 

610 

29.650 

29 

638 

29 

632 

29.578 

29.548 

29.641 

29 

724 

29 

750 

29.8.6 

29 

878 

29 

868 

29.354 

29.330 

29-903 

29 

914 

29 

gio 

29.926 

29 

893 

29 

829 

29.720 

29.672 

29.677 

23 

Z9 

639 

29 

611 

29.629 

29 

637 

29 

682 

2g.735 

29.868 

29,830 

29 

29 

803 

2g.834 

29 

B57 

29 

781 

29.731 

29.694 

29.709 

25 

29 

6g6 

29 

29,707 

29 

761 

29 

773 

29.786 

29.783 

29,820 

29 

864 

29 

844 

29.8H5 

29 

954 

29 

926 

29.337 

29.370 

29.391 

29 

29 

838 

29,820 

29 

762 

29 

633 

29.604 

29.662 

29.740 

29 

764 

29 

29-805 

29 

8C4 

79' 

29.800 

29.S73 

29 

29 

937 

29 

973 

30.038 

30 

30 

org 

29,971 

29.05 

30,006 

3" 

jg 

9S6 

29 

g86 

29.973 

916 

29 

896 

29-833 

29.8.3 

29,394 

3' 
Hourly  means. 

2g.g36 

29 -999 

30.<ia5 

30.062 

30.048 

30.orr 

30.026 

30.072 

2g.Sgt 

29.895 

29,918 

29,931 

29,894 

29.849 

29,845 

29.885 

Mean  Time. 

oi'. 

3"- 

6'", 

9"- 

Noon. 

3\ 

6«, 

9I'. 

.S72 

in. 

in, 

ill. 

in. 

in. 

in 

in 

June         ■       1 

30  073 

30.092 

30,117 

30 

119 

30,046 

2g.96o 

29,391 

29,394 

29 

844 

29 

853 

29 

29 

914 

29,905 

29,911 

29.970 

3 

29 

976 

29 

982 

29.992 

30 

013 

30 

29-958 

29.954 

29.935 

29 

29 

866 

29,813 

29 

736 

29 

('33 

29-540 

29.540 

29.640 

2g 

647 

29 

6i3 

29-595 

Zy 

596 

29 

6r4 

29,634 

29,690 

29.752 

2g 

7S6 

29 

799 

29.B17 

29 

823 

29 

8.9 

29.770 

7 

2g 
29 

8ii 

2g 
29 

830 
610 

2g.847 
2g.6o4 

29 

29 

844 
614 

29 
29 

748 
627 

29-625 

29.673 
29.613 

29! 663 

Q 

fi94 

29 

713 

29-743 

29 

779 

29 

761 

29.720 

29.704 

29,7or 

29 

672 

29 

64s 

29.662 

29 

663 

29 

673 

29.679 

29.683 

29.777 

29 

816 

29 

29.880 

29 

926 

29 

924 

29.894 

29. 830 

29-934 

29 

940 

29 

29 

957 

29 

916 

29-843 

29.803 

29.851 

13 

29 

S65 

29 

29 

903 

29 

862 

29.771 

29.706 

29.701 

i4 

2g 

666 

29 

29,660 

29 

657 

29 

605 

29.569 

29.677 

29.743 

IS 

29 

765 

29 

785 

29,796 

2g 

305 

29 

324 

29.804 

29.S00 

29.826 

29 

830 

29,867 

29 

926 

29 

9ro 

29.884 

29,908 

29.959 

29 

990 

30 

30.082 

30 

30.072 

30.075 

30. 109 

30 

30 

30,132 

30 

149 

30 

123 

30.077 

30,051 

30,096 

30 

097 

30 

og8 

30,098 

30 

30 

096 

30.086 

30.076 

30.099 

30 

109 

30 

30.155 

30 

162 

30 

r52 

30.112 

30,090 

30.135 

3" 

30 

132 

30- 143 

30 

142 

30 

09a 

30.037 

29,981 

29,996 

29 

964 

2g 

918 

29.940 

2g 

956 

29 

932 

29.370 

29.846 

29,866 

23 

zg 

871 

29 

29.895 

29 

896 

29 

871 

29.822 

29,313 

29,844 

2^1 

29 

858 

29 

843 

29,829 

29 

358 

29 

854 

29,791 

29.792 

25 

29 

770 

29 

739 

29.737 

2g 

744 

2g 

718 

29.686 

29.712 

29.755 

26 

29 

76B 

29 

794 

29,819 

29 

880 

29 

892 

29.878 

29.885 

29.914 

27 

29 

924 

29 

946 

29.986 

29 

997 

29 

993 

2g.955 

29-944 

29,988 

3" 

008 

30 

006 

30.034    - 

053 

30 

29.986 

29.984 

29.9S5 

29 

004 

29 

983 

30,008 

30 

30 

OJ7 

29.972 

29-953 

29.975 

30 
Hourly  means 

29.983 

2g.g72 

30.005 

30036 

30.014 

29.966 

29.936 

29.946 

29.884 

2g.885 

29.903 

29,914 

29.893 

29.352 

29.345 

29,878 

Hosted  by 


Google 


BAROMETRIC  PRESSURE. 


Mean  Time. 

0". 

3''. 

6^ 

'"■ 

Noon, 

3'". 

6". 

9''. 

1872. 

ill 

in. 

in 

in 

in. 

ir,. 

in 

in. 

July 

29.g4G 

29.967 

29.975 

29.976 

29.95S 

29.895 

29.85,^ 

29,871 

2g 

863 

29,862 

29 

886 

29 

901 

29 

883 

29 

347 

29 

825 

29 

827 

'3 

29 

848 

29.828 

sg 

351 

29 

29 

826 

29 

781 

29 

756 

800 

2g 

792 

29.756 

29 

766 

29 

787 

29 

762 

29 

688 

29 

29 

765 

5 

29 

774 

2g.78i 

29 

827 

29 

867 

29 

860 

29 

824 

29 

858 

29 

907 

6 

29 

930 

2g.926 

29 

g66 

29 

988 

29 

991 

29 

954 

29 

943 

29 

975 

7 

29 

978 

2g.gQO 

30 

006 

30 

023 

30 

003 

29 

971 

29 

9S2 

30 

007 

30 

30.014 

30 

043 

30 

075 

30 

c66 

30 

032 

30 

30 

048 

Q 

30 

062 

30.062 

30 

30 

116 

30 

080 

30 

055 

30 

027 

30 

060 

30 

30.037 

30 

037 

30 

29 

984 

29 

901 

870 

21 

384 

29 

904 

29,873 

2g 

895 

29 

899 

29 

879 

29 

840 

29 

835 

854 

2g 

870 

29.851 

2g 

84S 

Z9 

349 

29 

S35 

29 

798 

2g 

3i8 

29 

339 

13 

2g 

851 

29 

go7 

29 

930 

29 

909 

29 

879 

29 

889 

29 

923 

14 

2g 

914 

29.911 

29 

930 

2g 

970 

29 

953 

29 

887 

29 

865 

29 

912 

'S 

29 

go7 

29.904 

29 

904 

29 

893 

29 

862 

29 

807 

29 

793 

29 

802 

16 

29 

7g7 

29-774 

787 

29 

798 

29 

793 

29 

864 

29 

755 

29 

783 

17 

29 

762 

29.738 

767 

29 

790 

29 

776 

29 

757 

29 

770 

29 

827 

29 

820 

29.804 

29 

825 

29 

29 

815 

29 

767 

734 

29 

793 

19 

=9 

753 

29,820 

2g 

36o 

29 

885 

29 

689 

29 

836 

29 

373 

29 

895 

29 

923 

29.g23 

2g 

965 

2g 

992 

29 

935 

29 

950 

29 

913 

29 

940 

29 

g38 

29.921 

29 

934 

2g 

903 

29 

859 

29 

779 

29 

742 

29 

720 

2g 

673 

29,632 

29 

697 

29 

749 

29 

735 

29 

B06 

29 

848 

29 

23 

29 

go6 

29.944 

29 

961 

2g 

977 

29 

936 

29 

29 

340 

29 

819 

29 

788 

29.729 

29 

754 

804 

29 

826 

830 

856 

29 

926 

25 

29 

29,992 

30 

039 

30 

055 

30 

023 

29 

963 

29 

950 

29 

949 

26 

29 

905 

29.830 

29 

790 

29 

769 

29 

744 

29 

721 

29 

704 

29 

738 

27 

2g 

751 

29.822 

2g 

29 

qo6 

29 

29 

365 

29 

865 

29 

903 

2S 

29 

29- 949 

29 

959 

29 

39 

952 

29 

914 

29 

919 

29 

960 

29 

29 

974 

29- 976 

29 

989 

30 

29 

968 

29 

909 

29 

876 

29 

833 

30 

2g 

8gi 

29,eg4 

2g 

398 

2g 

916 

.29 

919 

29 

383 

29 

862 

29 

900 

Hourly  means. 

29.900 

29,849 

2g,846 

29.320 

29  73s 

29.749 

29.720 

25.774 

29,881 

29,879 

29,899 

29.gi4 

29.S97 

29.861 

29.348 

29.876 

Mean  Time, 

0''. 

61'. 

'■• 

Noon. 

6'V 

g"- 

1872. 

ill 

in 

in 

in. 

in 

!n. 

August           I 

29,805 

2g.3i4 

29.358 

2g.886 

29.865 

99.797 

29,772 

29.361 

2g 

852 

2g 

S18 

2g 

S18 

2g.325 

29 

810 

29 

75" 

29 

726 

29 

770 

2g 

795 

2g 

785 

2g 

810 

29.839 

29 

837 

29 

836 

29 

844 

2g 

884 

go6 

2g 

936 

29 

965 

30.027 

30 

30 

30 

095 

5 

30 

133 

30 

146 

30 

171 

30.179 

30 

151 

30 

087 

30 

074 

30 

108 

.6 

30 

og8 

■        30 

o32 

073 

30.103 

30 

079 

30 

024 

30 

30 

076 

7 

30 

085 

30 

091 

30 

30.131 

30 

127 

30 

082 

30 

073 

30 

106 

30 

133 

30 

143 

30 

157 

30.158 

30 

153 

30 

109 

30 

075 

30 

108 

30 

116 

30 

079 

30- 126 

30 

092 

30 

035 

29 

996 

024 

30 

30 

30 

29.998 

29 

957 

29 

29 

29 

949 

2g 

936 

29 

936 

29 

944 

29.967 

29 

944 

29 

872 

29 

913 

29 

922 

93g 

29 

g39 

29 

956 

29.970 

29 

960 

29 

8S9 

29 

881 

29 

931 

13 

29 

938 

gl7 

29 

926 

29.922 

29 

898 

29 

837 

29 

815 

29 

896 

14 

362 

29 

847 

29 

877 

29.889 

29 

864 

29 

814 

822 

29 

gJ2 

15 

29 

892 

2g 

go6 

932 

29,949 

29 

945 

914 

29 

969 

30 

2g 

gg2 

29 

966 

29 

959 

29.965 

29 

939 

29 

901 

29 

901 

29 

910 

17 

2g 

893 

2g 

917 

935 

29.966 

29 

983 

29 

973 

29 

076 

30 

015 

18 

30 

030 

30 

032 

047 

30.071 

30 

048 

30 

30 

004 

30 

034 

jg 

30 

OS4 

30 

046 

30 

065 

30,102 

30 

090 

30 

054 

034 

30 

059 

30 

073 

30 

30 

30.129 

30 

129 

30 

076 

30 

079 

30 

080 

30 

30 

30.096 

30 

089 

30 

29 

995 

30 

003 

2g 

984 

29 

955 

959 

29.953 

29 

907 

29 

29 

771 

29 

7S1 

23 

2g 

864 

2g 

850 

2g 

862 

29,874 

29 

29 

854 

S38 

29 

865 

24 

29 

900 

2g 

891 

2g 

946 

29,946 

29 

93a 

29 

922 

29 

920 

29 

938 

25 

g6l 

2g 

961 

2g 

972 

29,g47 

29 

930 

29 

835 

29 

867 

29 

394 

26 

2g 

875 

29 

880 

29 

918 

29.938 

29 

29 

887 

29 

36i 

2g 

897 

27 

873 

29 

834 

334 

29.843 

29 

806 

29 

789 

29 

795 

29 

872 

28 

876 

2g 

901 

29 

854 

29.962 

29 

935 

29 

899 

29 

890 

29 

907 

29 

2g 

89+ 

2g 

873 

29 

874 

29-S53 

29 

29 

726 

29 

676 

2g 

615 

30 

29 

sgg 

29 

581 

2g 

634 

29.715 

29 

716 

334 

31 

Hourly  meuns. 

29.850 

29.832 

2g.349 

29.335 

29.330 

29 

307 

29 

853 

29 

937 

^g.g45 

2g.g40 

29-955 

29.976 

29-957 

29.913 

29,906 

29.945 

Hosted  by 


Google 


BAROMKTRIC  PRESSURE. 


Mean  Time, 

0". 

3". 

&: 

9''- 

Noon. 

3''- 

6''. 

9". 

1872. 
September     1 

29  g72 

30'".;,. 

30.053 

30,086 

in. 
30.076 

in. 

30,044 

30  031 

30.059 

0(14 

30 

30 

019 

30 

29.979 

29 

29 

890 

29   900 

3 

S94 

29 

9"4 

29 

946 

29 

993 

39.970 

29 

937 

940 

29.976 

2y 

30 

007 

30 

023 

3" 

035 

29.988 

29 

922 

29 

394 

29 

925 

903 

S80 

29 

S62 

29 

29 

846 

29 

8.7 

29 

823 

S24 

83a 

29 

841 

29 

853 

29^849 

29 

827 

29 

830 

29 

869 

7 

29 

976 

29 

29 

934 

29 

968 

29-952 

29 

917 

29 

903 

29 

910 

31) 

29 

912 

937 

29 

958 

29.933 

29 

973 

29 

858 

29 

905 

29 

9or 

39 

900 

29 

933 

29 

957 

29-953 

29 

910 

952 

30 

006 

033 

30 

058 

3" 

099 

3" 

30-130 

30 

io3 

30 

114 

30 

153 

30 

30 

30 

132 

30 

153 

30.124 

30 

068 

30 

030 

30 

29 

974 

29 

970 

29 

960 

29,901 

29 

852 

853 

29 

856 

13 

SiS 

29 

844 

29 

846 

29 

912 

39.912 

29 

S97 

29 

970 

14 

2q 

969 

29 

998 

30 

040 

30 

30.078 

30 

044 

30 

061 

30 

oSi 

oW 

30 

041 

30 

036 

30.012 

29 

964 

29 

957 

29 

964 

2r, 

934 

39 

29 

914 

29 

920 

29.890 

29 

845 

29 

849 

29 

867 

17 

a!i4 

29 

875 

29 

901 

29 

903 

29.890 

29 

849 

29 

841 

29 

860 

864 

S84 

29 

896 

29 

910 

29.879 

29 

29 

772 

29 

766 

'9 

2g 

726 

39 

701 

29 

671 

695 

29.6S0 

29 

703 

29 

774 

29 

849 

29 

878 

29 

895 

29 

933 

30.016 

29 

30 

30 

043 

30 

055 

30 

064 

30 

077 

30 

29 

972 

29 

941 

29 

951 

29 

959 

29 

991 

30 

032 

30 

062 

30,056 

30 

004 

30 

015 

30 

06a 

23 

30 

052 

30 

045 

30 

065 

30 

30.086 

30 

060 

30 

054 

30 

24 

30 

30 

30 

153 

30 

163 

30.140 

30 

098 

30 

30 

116 

25 

30 

30 

071 

30 

30 

Q64 

29.97s 

29 

908 

920 

29 

929 

26 

29 

9IQ 

29 

913 

29 

29 

944 

29.908 

29 

843 

29 

82a 

29 

854 

27 

29 

806 

29 

785 

29 

848 

29. 370 

29 

354 

29 

848 

29 

949 

28 

29 

gSS 

29 

999 

30 

045 

30 

30.07S 

30 

999 

29 

960 

29 

886 

29 

886 

29 

S65 

29.815 

29 

756 

29 

766 

29 

800 

30 

29 

B3O 

29 

S57 

29.904 

949 

29.938 

8S4 

29 

901 

29 

914 

29.951 

29.948 

29.966 

29.988 

29.966 

29.928 

29.922 

29.950 

Mean  Time. 

3"- 

61'. 

9". 

Noon. 

3''. 

6''. 

9". 

1872. 

in 

In 

m 

in 

ill. 

in. 

in. 

in. 

Oclober          i 

29,887 

29.877 

29.911 

29.928 

29.916 

29.889 

29.909 

29.969 

974 

29 

99  6 

30 

013 

30 

59.996 

29.940 

29.914 

29 

920 

3 

884 

29 

S30 

29 

816 

29 

806 

29.737 

29.643 

29.645 

29 

703 

29 

739 

760 

29 

29 

92S 

29-951 

29.920 

29- 943 

30 

30 

02S 

30 

054 

30 

09S 

30 

139 

30.119 

30.0S0 

30.092 

30 

133 

6 

30 

135 

30 

30 

30 

133 

30.098 

30.04f 

30.059 

30 

030 

994 

29 

954 

29 

925 

29 

923 

29.660 

29.874 

29.891 

29 

898 

29 

898 

29 

917 

29 

966 

30 

29.992 

29.984 

30.024 

30 

048 

>) 

30 

067 

30 

30 

30 

"3 

30,087 

30.029 

30.024 

30 

29 

922 

29 

892 

29 

873 

39.806 

29.734 

29.784 

29 

957 

29 

996 

30 

043 

30 

095 

30.085 

30.089 

30.117 

30 

146 

30 

30 

130 

30 

138 

30 

139 

30.069 

29.986 

29.962 

29 

952 

13 

39 

870 

39 

840 

29 

802 

29 

754 

29.673 

29.596 

29.593 

29 

630 

14 

29 

6ro 

29 

579 

29 

574 

29 

596 

29.614 

29.645 

29.740 

29 

770 

29 

802 

29 

866 

29 

29 

966 

29-936 

29.879 

29.874 

29 

875 

16 

S45 

29 

854 

29 

864 

29 

909 

29.918 

29.940 

30.040 

30 

147 

30 

173 

30 

30 

246 

30 

28t 

30.222 

30.182 

30.158 

30 

143 

ig 

059 

30 

041 

30 

017 

29 

29,964 

29.922 

29.938 

29 

984 

19 

29 

995 

30 

007 

30 

29.982 

30.002 

30 

049 

30 

071 

30 

091 

30 

151 

30 

189 

30.151 

30. Ill 

30.125 

30 

141 

30 

125 

30 

145 

30 

30 

I  So 

30.153 

30.104 

30.114 

30 

30 

14S 

30 

'43 

30 

'56 

30 

30.161 

30.155 

30.173 

30 

175 

^3 

30 

179 

30 

161 

30 

15s 

30 

173 

30.1S6 

30,240 

30.175 

30 

209 

24 

30 

226 

30 

228 

30 

252 

30 

293 

30.257 

30.265 

30.226 

30 

227 

25 

30 

30 

051 

30 

t^]5 

29 

9S4 

29.872 

29.746 

29 

702 

26 

29 

665 

29 

29 

699 

725 

29. 688 

29.672 

29.692 

29 

692 

29 

686 

29 

6S0 

29 

29 

717 

29.689 

29.664 

29.709 

29 

2S 

29 

794 

29 

844 

904 

30 

034 

30.106 

30.169 

30.239 

30 

29 

30 

329 

30 

348 

30 

393 

30 

471 

30.4.39 

30.421 

30.453 

30 

456 

30 

30 

405 

30 

401 

30 

395 

30 

30.383 

30.311 

30.268 

30 

243 

31 

IJouriy  means 

30.195 

30,146 

30.104 

30.096 

30,030 

29.970 

29.954 

29.960 

29,993 

30,001 

30.012 

30.034 

30,005 

29.975 

29,987 

30,010 

Hosted  by 


Google 


BAROMETRIC  PRESSURE. 


Mean  Time. 

0". 

3". 

611. 

,-. 

Noon. 

3". 

61'. 

9I'. 

1S72. 

in 

in. 

in 

in 

in 

in 

in 

in 

November 

1 

35.935 

29.940 

29.965 

29.982 

29-944 

39.949 

30.004 

30.035 

30.037 

30.027 

30.012 

30 

29 

949 

29 

882 

29 

335 

29.788 

29.752 

29.726 

29.746 

29 

S05 

29 

325 

29 

949 

30.020 

30.041 

30.079 

30.129 

30 

307 

30 

197 

30 

183 

30 

330 

30.275 

30.275 

30.  295 

30.303 

30 

327 

30 

223 

30 

30.210 

30.195 

30.187 

30.167 

30 

30 

113 

30 

051 

30 

29.925 

2g.825 

29.753 

29-747 

29 

689 

29 

628 

29 

532 

29 

56S 

29.572 

29.613 

29.626 

29-675 

29 

727 

■      29 

732 

29 

751 

29 

841 

29.896 

29.918 

29.933 

29.975 

29 

933 

29 

94S 

928 

29 

957 

29.982 

30.010 

30.074 

30 

132 

30 

123 

30 

OB8 

30 

30. 122 

30-130 

30- 126 

30. 130 

30 

130 

30 

097 

30 

064 

30 

062 

30.031 

29.978 

29.886 

29.846 

29 

803 

29 

737 

29 

709 

29.862 

30.036 

30-074 

30.073 

30 

118 

30 

054 

29 

999 

29 

950 

29.944 

29.928 

29.848 

29.774 

75S 

699 

29 

666 

29 

653 

29.641 

29.670 

29.741 

29.814 

29 

884 

29 

837 

29 

902 

29 

953 

29-976 

29.989 

29.994 

29.988 

30 

29 

983 

29 

985 

30 

073 

30-151 

30.217 

30.285 

30.37s 

427 

46S 

30 

30 

487 

30.487 

30.430 

30.406 

30.375 

30 

357 

30 

259 

30 

'73 

30 

128 

30.114 

30.094 

30.084 

30.076 

30 

30 

29 

920 

894 

29.864 

29.826 

29.837 

29.868 

29 

920 

29 

933 

29 

9^5 

30 

083 

30. 170 

30.205 

30.227 

30.221 

30 

276 

30 

30 

30 

135 

30.105 

30.075 

29-973 

29 

910 

29 

844 

29 

835 

29 

90S 

29.950 

30.010 

30.036 

30.094 

30 

IS5 

30 

145 

30 

30 

Z50 

30.154 

30.157 

30.178 

30. I 89 

30 

207 

30 

143 

30 

065 

30 

061 

30.049 

30.007 

29-957 

29.932 

939 

29 

885 

29 

880 

29 

555 

30.006 

30.024 

30.028 

30.034 

30 

29 

907 

29 

867 

29 

29-974 

30.029 

30.075 

30.038 

30 

30 

135 

30 

156 

30.205 

28 

30.245 

30.244 

30.243 

30 

256 

30 

15s 

30 

066 

29.916 

29.  Sa 

29.867 

39.873 

29 

908 

goi 

29 

9'5 

29 

965 

29-957 

Hourly  me 

30 

29.922 

29.909 

29.911 

29.958 

29-938 

29-938 

30.012 

30.030 

30.014 

30.016 

30.032 

30.044 

29.995 

29.976 

30.000 

30-014 

Mean  Time. 

0". 

3''. 

61'. 

9". 

Noon. 

3". 

61'. 

9^ 

1872. 

in. 

in 

in. 

in. 

in 

in 

in. 

30.061 

30.090 

30.<^8 

30.090 

29.962 

29.910 

29-853 

29.807 

29.782 

29.770 

29.772 

29.781 

29 

613 

29 

650 

29 

627 

2Q-747 

3 

29.856 

29.880 

29.888 

29.947 

29 

978 

30 

00s 

30 

041 

30.074 

4 

30.061 

30.104 

30. 123 

30.203 

30 

190 

30 

186 

30 

217 

30-245 

5 

30.227 

30.217 

30.217 

30.19S 

30 

113 

30 

30.163 

6 

30.17s 

30.189 

30.197 

30.244 

30 

20a 

30 

172 

30 

213 

30.241 

7 

30.243 

30.227 

30.219 

30.223 

30 

176 

30 

113 

30 

30.057 

29.935 

29.881 

29.796 

29.714 

29 

598 

29 

561 

568 

29.554 

9 

29.543 

29.560 

29.582 

29 . 660 

29 

680 

29 

772 

29 

872 

29-931 

29.978 

30.050 

30.072 

30.221 

30 

203 

30 

30 

280 

30.351 

30  365 

30.348 

30.360 

30.382 

30 

334 

30 

285 

30 

304 

30.279 

30.256 

30.220 

30. 170 

30.177 

30 

06s 

058 

30 

067 

30.098 

13 

30.105 

30.132 

30.161 

30.181 

30 

117 

30 

038 

040 

30.007 

14 

30.046 

30.096 

30.120 

30.188 

30 

156 

30 

IIS 

30 

127 

30.102 

15 

29.963 

29.939 

29.914 

29.964 

29 

01 

29 

06 

30 

025 

30. 104 

16 

30. 108 

30.096 

30.093 

30.024 

29 

^ 

29 

393 

29 

826 

29.839 

17 

29.918 

29.992 

30.091 

30.205 

30 

30 

225 

30 

271 

30.293 

30.247 

30-171 

30.064 

29 

go8 

29 

345 

29 

917 

30.028 

19 

30.118 

30.294 

30.360     , 

30.436 

30 

402 

365 

30 

271 

30. 166 

30.026 

29.846 

29.684 

29.689 

669 

29 

715 

29 

830 

29.918 

30.031 

30.115 

30.169 

30.246 

30 

156 

3" 

30 

024 

29.02 

29.980 

30.142 

30.249 

30.382 

30 

360 

30 

309 

30 

20 

30.253 

23 

30.201 

30.060 

30.000 

30.000 

29 

399 

896 

29 

947 

30.022 

24 

30.144 

30.269 

30.356 

30.433 

30 

432 

411 

30 

444 

30.453 

25 

30-454 

30.424 

30.387 

30.416 

30 

355 

30 

30 

199 

30.126 

29.938 

29.824 

29.672 

29.672 

29 

565 

29 

584 

29 

29.640 

27 

29.704 

29.719 

29.755 

29.S60 

29 

871 

29 

887 

942 

30.029 

28 

30.04a 

30.107 

30.138 

30.234 

30 

219 

30 

236 

370 

30.277 

39 

30.272 

30. 29 J 

30.292 

30.338 

30 

283 

30 

27; 

30 

326 

30.357 

30 

30.385 

30.417 

30.430 

30.500 

30 

441 

30 

392 

30 

369 

30.339 

Hourly  me 

31 

30.233 

30.204 

30.115 

30.109 

30 

048 

30 

30.034 

30. 104 

30.077 

30.0S6 

30.0S4 



30. 132 

30-071 

30.050 

30.064 

3O.OS3 

Hosted  by 


Google 


DRY  THERMOMETER. 


Mean  Time. 

0.. 

3.. 

(,^. 

9"- 

Noon. 

3"- 

6". 

9. 

Mean  Time. 

0". 

3". 

6''. 

9''- 

Noon. 

3 

(>': 

9"- 

1872. 

~~v~ 

1872. 

46 

C 

45-6 

47-3 

46.4 

46.4 

45-1 

40.1 

36.6 

February       T 

15.3 

II. 6 

5,6 

10.6 

23.8 

23 

4    20.9 

16 

9 

6 

32 

3" 

31 

41 

40 

33 

33 

3 

5 

9 

9 

30 

5 

3- 

4    29 

9 

29 

3 

33 

32 

31 

6 

32 

34 

37 

37 

6 

37 

3 

26 

26 

6 

29 

3    27 

5 

36 

9 

36 

4 

35 

37 

43 

43 

40 

3 

38 

6 

27 

3 

29 

5 

33 

37 

40 

9     35 

9 

31 

9 

.'; 

37 

6 

37 

36 

36 

41 

42 

47 

6 

32 

5 

29 

28 

6 

23 

25 

43 

48 

3     40 

37 

(> 

33 

31 

33 

35 

5 

39 

33 

6 

37 

32 

6 

36 

40 

S 

39 

I      38 

39 

6 

34 

6 

32 

31 

27 

36 

3 

33 

28 

27 

6 

7 

33 

24 

35 

33 

3 

35 

1       27 

23 

8 

26 

25 

25 

26 

26 

25 

6 

>9 

9 

19 

9 

25 

31 

3 

6      32 

31 

26 

6 

2S 

9 

37 

6 

34 

4 

31 

9 

31 

6 

31 

32 

6 

33 

35 

36 

3      34 

32 

6 

\1 

29 
30 

6 

5 

26 

30 

6 
6 

26 

25 

25 
26 

31 
3' 

9 

37 

33 

33 
33 

6 

7 

30 
32 

3 

31 
36 

7 

32 

36 

3 
6 

31 

36 

6 
3 

35 
33 

42 
45 

6 
6 

41 
51 

I      39 
T      43 

6 

37 

I' 

31 

39 

35 

3J 

54 

6 

56 

46 

6 

40 

6 

33 

4 

31 

6 

30 

6 

34 

4 

45 

6     41 

6 

39 

3 

13 

38 

3 

37 

37 

37 

43 

4 

49 

44 

7 

43 

13 

37 

5 

36 

37 

33 

39 

6 

40 

4      39 

38 

7 

39 

34 

29 

27 

25 

6 

26 

7 

4 

14 

37 

3C 

27 

24 

27 

6 

25 

16 

3 

IS 

18 

16 

6 

15 

19 

25 

3 

29 

37 

7 

26 

'5 

f 

9 

6 

f 

3 

'9 

6 

25 

16 
17 

26 
28 

J 

2; 

6 
6 

E 

27 
29 

36 
31 

3 

36 

3': 

3> 

28 

28 
25 

6 
6 

17 

31 

30 

6 
3 

2C 

6 

27 
29 

36 

I 

43 
33 

S      37 

I       32 

32 
31 

3 

rg 

23 

31 

3 

29 

9 

29 

23 
31 

34 
33 

7 

35 

35 
35 

6 

33 
34 

6 

'9 

29 
28 

6 

7 

24 
2S 

8 
3 

27 

3 
t 

26 
33 

37 
40 

I 

36 
43 

I      31 
8      37 

29 

28 

6 
6 

34 
36 
31 

6 

3' 

35 
39 

33 
34 
26 

37 
35 
27 

33 
36 

1 

48 
40 
37 

40 

35 
34 

5 
6 

3S 
32 
31 

3 

7 

26 

35 
37 

6 

23 

35 
34 

9 

34 
33 

6 
6 

30 
43 
32 

8 

45 
46 
32 

6 
7 

51 
48 
34 

1      42 
6     42 
J      29 

35 
42 

36 

8 

23 

31 

6 

33 

6 

32 

34 

40 

6 

36 

31 

30 

3 

23 

23 

9 

2fi 

33 

5 

I      36 

33 

3 

9 

'4 

24 

32 

32 

3 

31 

40 

57 

7 

62 

6      53 

47 

3 

25 
■26 

19 

18 
17 

6 

15 

19 

3" 

8 

3' 
36 

26 
27 

b 
9 

25 

6 
6 

25 
26 

49 
32 

6 

47 
30 

6 

44 

28 

7 

44 
32 

55 
3f> 

6 
6 

63 
4" 

I     44 
I      37 

36 
30 

23 

16 

17 

23 

29 

33 

32 

6 

30 

27 

6 

6 

30 

39 

9 

43 

6     39 

3 

28 

30 

29 

6 

29 

33 

6 

32 

29 

6 

28 

26 

25 

6 

29 

37 

6 

3t 

7 

29 
31 

26 
14 

7 

6 

9 

3 
ft 

7 

'i 

18 
16 

3 
6 

19 

25 

I 

16 

I 

9 
19 

7 

29 

9 

6 

29 

6 

5 

26 

6 

26 

.  il 

26 

Hourly  means. 

29.2 

28.0 

26.3 

27.4 

33.9 

36.1 

32.4 

29.7 

Hourly  means 

29. 5 

27.9 

26.6 

30.0 

36.8 

39 

('      35.0 

31-7 

Mean  Time. 

Oil. 

3"- 

61". 

9"- 

Noon. 

3^ 

6i>. 

9^ 

Mean  Time. 

0". 

3''. 

6i'. 

<,\ 

Noon. 

3 

.         6i'. 

9^ 

1S72. 

1S72. 

Mardi           I 

25   9 

22.6 

16  g 

24-4 

33  2 

39 

6 

35 

4 

32.' 

April 

463 

44.1 

38  6 

4t.6 

43  I 

3     44-6 

41. 1 

32 

6 

30 

6 

26 

6 

19 

3 

6 

35 

6 

36 

34-3 

45 

6 

55 

59 

6      54 

9 

56 

6 

3 

24 

"9 

23 

5 

29 

6 

35 

31 

9 

27 

3 

43 

44 

42 

45 

7 

50 

3 

60 

7      59 

6 

49 

6 
7 

24 

T3 

32 
29 

26 

19 
31 
30 

25 

7 

li 

30 
30 

6 

i 

7 

30 

17 

24 

3' 
32 

6 
7 
6 
3 

40 
iS 

32 
33 
34 

40 

27 

37 
30 

35 

29 

25 
34 
31 
34 

6 
6 
6 

5 

19 
15 
23 
32 
29 
33 

6 

6 
6 

4 

6 

9 

38 

s 

49 
55 
51 

33 
31 
36 

52 
49 

6 
6 

33 
30 
33 
45 
51 
50 

6 

46 

50 
53 

S 
6 
9 

46 
50 
57 
50 
57 
68 

7 

7 
5 
4 

52 

S 

57 
65 
71 

6     48 

Is 

I      59 
I       72 

8 
9 

3 

38 

43 
53 
56 
55 
66 

6 

33 

34 

34 

35 

36 

36 

36 

6 

34 

6 

63 

57 

6 

55 

53 

6[ 

66 

6     64 

6 

57 

]l 

32 
31 

31 

26 
31 

6 

32 

32 

J 

35 
37 

34 
37 

30 
34 

9 

30 
30 

6 

I2 

53 

47 

3 

46 
44 

6 
6 

57 
61 

4 

69 

t 

I] 

9      71 
5      60 

6 
7 

i 

30 

29 

25 

7 

32 

9 

37 

38 

3 

34 

13 

53 

57 

57 

58 

6 

64 

3 

70 

6      66 

56 

33 

34 

33 

36 

40 

49 

44 

6 

40 

14 

55 

49 

53 

57 

65 

69 

3     65 

7 

54 

35 

39 

41 

35 

6 

34 

35 

35 

31 

27 

48 

48 

38 

38 

8      40 

6 

16 

25 

23 

7 

27 

6 

33 

36 

35 

29 

16 

40 

33 

37 

40 

45 

4S 

3     43 

17 

30 

31 

31 

6 

31 

4 

33 

35 

34 

32 

'7 

35 

30 

6 

30 

6 

52 

3 

54 

6      53 

6 

45 

32 

27 

26 

9 

36 

7 

43 

46 

42 

37 

18 

43 

7 

3 

53 

51 

5      53 

3 

51 

ig 

38 

6 

37 

33 

50 

7 

61 

55 

37 

19 

5' 

50 

52 

58 

62 

5      60 

8 

52 

32 

!8 

6 

31 
16 

32 
17 

6 

35 

? 

32 

27 
32 

30 

I 

28 

47 
51 

45 
46 

6 

43 
43 

54 

53 

J 

62 
69 

6 

65 
71 

I      61 
I      63 

5 
6 

It 

26 

6 

35 

6 

30 

6 

38 

37 

35 

32 

55 

55 

56 

53 

54 

6 

55 

4      52 

6 

45 

23 

31 

6 

30 

30 

3 

32 

6 

40 

3(- 

37 

6 

37 

23 

39 

36 

33 

39 

5t 

6 

53 

7      54 

7 

47 

24 

33 
28 

6 
6 

27 
27 

26 

I 

34 
34 

7 

43 

46 
44 

'i 

9 

35 
37 

25 

45 
55 

42 
51 

6 

49 

55 
62 

6 
3 

69 
79 

3 

80 

6      67 

3      73 

6 

60 
65 

26 

36 

3 

35 

35 

6 

37 

6 

40 

42 

41 

39 

26 

60 

56 

54 

69 

83 

35 

9     81 

3 

73 

39 

3^ 

33 

42 

7 

47 

54 

50 

39 

27 

67 

65 

63 

63 

7 

77 

80 

0      74 

66 

29 

34 
44 

1 

42 

6 

32 

9 

46 
48 

\ 

It 

58 
67 

54 
62 

3 

47 
49 

28 

s 

56 
45 

6 

53 
41 

51 
55 

9 
6 

8 

8 

57 

I      55 
4     64 

3 

7 

50 
55 

3 

30 

45 

6 

45 

6 

42 

6 

46 

6 

51 

52 

47 

43 

30 

51 

54 

44 

57 

6 

67 

3 

70 

1      63 

6 

55 

31 

' 

39 

43-3 

50.1 

67.1 

f>3.l 

51. r 

«»'■>■— 

30.7 

29.4 

28.4 

32.9 

^' 

40.8 

37. 5 

33.2 

Hoi.rlyme.ns 

49-2 

46.6 

44.6 

51.8 

59-4 

63 

53.8 

Hosted  by 


Google 


3[6 


DRY  THERMOMETER, 


Mean  Time. 

0 

3 

6 

9 

.   Noon- 

3". 

61'. 

9 

Mean  Time. 

o> 

3". 

b\        9 

'.   Noon. 

3 

''.    6". 

9^ 

1872. 

1872. 

May       1 

53 

.1   51 

9   55 

I   66 

5   71.4 

72.5 

69.9 

fi5 

58 

I   52 

53 

3  67 

I   74.3 

77 

3   73-4 

67.3 

62 

.1   59 

6   59 

6   62 

6   72 

6 

58 

.4            2 

63 

I  60 

57 

6   66 

1   74.1 

73 

I   73 

62.3 

3 

50 

6   46 

I    45 

I   50 

6   58 

67 

3 

62!  I 

59 

-6           3 

58 

1   58 

53 

6  67 

I   74.6 

8  65 

61.1 

6   44 

I   43 

6   50 

2   54 

56 

7 

54.6 

47 

.6            4 

59  9  1  57 

57 

I   58 

1   61. 7 

65 

3   63 

61. 1 

5 

6   40 

6   3Q 

3   51 

4    59 

6 

66 

65.3 

53 

.6            5 

57 

6  55 

54 

3   63.6 

71 

I   66 

6 

9   46 

5   48 

6   65 

4   77 

3 

84 

7 

32.6 

71 

.1                                6 

6a  6  1  67 

54 

6  69 

6    79.6 

84 

6   80 

67-5 

7 

57 

6    51 

6   48 

6   65 

9   78 

9 

89 

82.6 

75 

.6            7 

64 

I  62 

64 

r  69 

9    80.6 

76 

7  76 

72,6 

I    61 

6   60 

3   75 

3    84 

8 

89 

83.1 

.6            8 

73 

3   69 

69 

I   79 

1    87.6 

85 

q 

66 

4    61 

6   60 

9   69 

7   81 

7 

85 

80.1 

.6            9 

69 

I  66 

63 

I  7: 

3   83.6 

75^6 

66 

I    63 

4   62 

6    76 

I   86 

7 

89 

32. 1 

72 

.6            10 

72 

6   70 

69 

I   74.1 

b^ 

4   70 

64.1 

6S 

6   63 

I   62 

I   75 

87 

6 

73.1 

74 

-3            " 

I   61 

61 

6  71 

1   79-3 

85 

6  83 

69.7 

67 

I   6r 

6   60 

3   69 

0   81 

83 

3 

79-1 

69 

65 

7  61 

61 

7   76 

5   86.1 

91 

I   86 

75-0 

13 

67 

6   63 

4   58 

9   63 

I   70 

5 

75 

67-8 

59 

.2            13 

71 

1  67 

68.6  1  78 

I   86.1 

83 

6  85 

76.1 

ij 

55 

I    48 

I   48 

I   62 

I   70 

75 

6 

69.9 

61 

3          14 

73 

I  69 

69 

6  Ur 

34 

6   71 

63.1 

15 

57 

'   S3 

I   53 

1   66 

0   75 

3 

77 

6 

74-9 

66 

6            15 

I   59 

59-9  1  7r 

I   75. 1- 

74 

6  70 

67,1 

16 

63 

4   ti3 

I   58 

6   64 

I   71 

76 

6 

71.4 

59 

8          36 

67 

I  66 

65 

I   69 

3   77-1 

82 

I   73 

67.1 

17 

52 

6   49 

I   47 

6   59 

7   68 

6 

72 

66.5 

6          17 

63 

I  60 

I  67 

6   77-6 

79 

I   76 

67-5 

iS 

57 

6   54 

6   57 

I   63 

1   65 

7 

61 

5 

61.2 

61 

4          18 

64 

6r 

I   71 

I   79-1 

80 

4  79 

70.1 

19 

61 

6   62 

I   61 

9   ^4 

6   73 

3 

79 

6 

74.6 

63 

6            19 

66.6  1  64 

63 

I   71 

6   3l.6 

83 

3  79 

68.5 

I    53 

6    59 

I   71 

7   77 

81 

7..6 

6: 

6             20 

65  3  1  61 

62 

r   73 

I   82.6 

36 

6  81 

73-4 

58 

I   54 

I    55 

6   65 

I   72 

77 

5 

74-8 

3           21 

69 

6  67 

65 

9  76 

0   8s. I 

89 

I   83 

76.6 

56 

7   53 

4   53 

6   80 

79 

65.6 

66 

6             22 

73 

6  72 

7t 

6  77 

0   83.7 

92 

I   84 

75-6 

23 

65 

3   65 

6   66 

0   75 

I   75 

6 

9 

70.1 

61 

r          23 

69 

I  67 

66 

6  73 

9   86.6 

89 

4  83 

74.6 

24 

5S 

I   53 

6   S3 

6   65 

3   74 

79 

77-' 

70 

6           24 

73 

I   71 

70 

6  70 

7    71.1 

74 

0     75 

71.6 

25 

69 

1   67 

I   69 

I   71 

67 

66.3 

6           25 

69  7  69 

I   74 

84 

731 

62 

I   55 

I   56 

6   63 

6   69 

75 

6 

72.3 

6r 

I            26 

6g 

I  63 

67 

6  74 

83 

76.4 

27 

56 

6   53 

4   54 

6   70 

6 

66 

6 

60.3 

58 

3          27 

73 

I   70 

69 

6  76 

6   87.1 

6  3s 

78.1 

2S 

6   55 

I   67 

6 

73 

3 

6r 

72 

7  70 

69 

I   78 

5   89,8 

87 

74.6 

56 

6   52 

I   50 

6   63 

3 

75 

ll'.f. 

64 

6           29 

72 

1   71 

7! 

3   79 

6   87.6 

92 

79.6 

30 

62 

6   55 

I   6g 

0   71 

6 

71 

6 

70.6 

63 

7            30 

73 

7   84 

I   90.9 

93 

6  89 

31 

61 

3   57 

'   53 

4   62 

S   69.9 

74.1 

71. 1 

60 

^ 

59 

4   55 

8   55 

4   65 

6   73-5 

76.  J 

71.6 

63 

9  Hculymeans, 

67 

2  64.7 

64 

4  73 

2   80.4 

- 

5   78.4 

70.9 

Mc;an  Time. 

0" 

3" 

6' 

g' 

Noon. 

3". 

6'". 

9 

.   Mean  Time, 

3". 

t^ 

9 

.   Noon. 

T 

61'. 

9I'. 

187= 

1872. 

July    ■   , 

76 

6    74 

!     76 

I   86 

I   92  I 

94  6 

91.6 

6   Augu.l    1 

75 

I   73  6 

I   74 

6    87-1 

91 

7  87.3 

73.9 

73 

I   re 

6   76 

9   86 

6   95 

8 

94 

7 

89.9 

80 

6 

72 

I  35 

6 

90 

I   83 

6 

75-9 

3 

77 

&   75 

7   76 

97 

88.1 

78 

6            3 

70 

3   67 

3 

67 

9  75 

r   83 

7 

84 

72.1 

76 

I   74 

6   74 

6   78 

3   88 

6 

94 

76 

68 

6  66 

6 

66 

9  74 

6   34 

6 

86 

6   32 

72.3 

74 

6    72 

6    72 

9   So 

93 

5 

88.6 

79 

I            5 

70 

1   67 

66 

5   84 

88 

8   32 

76.6 

6 

73 

9   72 

I    71 

6   79 

6 

90 

3 

36.1 

78 

75 

I   75 

2   83 

87 

I   79 

7 

76 

1   70 

6   70 

6   77 

0   82 

7 

86 

79-6 

76 

6            7 

70 

6  67 

6 

&7 

7  74 

6   36 

6 

91 

6  86 

76.9 

8 

6   71. 

I   71 

6   76 

9   82 

6 

34-7 

76 

72 

6  69 

69 

1   76 

92 

8   35 

76.6 

74 

I   73- 

I   72 

3   79 

r   89 

3 

33.6 

7S 

71 

0  59 

69 

6  77 

I   90 

93 

5   86 

77.6 

77 

I   74- 

6   75 

6   84 

3    9' 

7 

91.6 

82 

74 

6  72 

6 

71 

9  79 

95 

77.6 

77 

I   75. 

I   75 

6   85 

6   qi 

6 

75.6 

74 

I   73 

6  77 

6 

94 

6  78 

73 

I   71 

6   70 

6   75 

1   77 

6 

81 

6 

8t.i 

74 

6  74 

6  79 

4   91 

7 

98 

I   6q 

3   71 

9' 

87.1 

80 

1            13 

77 

6  75 

73- 

6  79 

6   gl 

93 

I   88 

81.9 

77 

6   75. 

r   74 

6   80 

I   37 

6 

84-7 

76 

7          '4 

73. 

I   75 

6 

75. 

I   82 

8   95 

96 

6  8r 

73.7 

IS 

74 

1    72 

5   74 

I   79 

3    83 

87 

6 

83.6 

73 

6          15 

73- 

r   73 

6 

73- 

6  76 

9   87 

87 

2  74 

16 

V 

1   74. 

6   75 

6   33 

2    90 

7 

86 

3 

83.7 

79 

I  71 

6 

72. 

I   75 

5   73 

6 

77 

6  73 

73^6 

17 

6   75. 

I   75 

I   81 

I    87 

6 

86.3 

80 

6          17 

6  72 

3 

72. 

4  77 

I   84 

89 

5  84 

77-1 

9   75 

6   75 

9   85 

5 

92 

6 

92.6 

79 

74. 

6  71 

71. 

7  77 

3   85 

6 

I  85 

78.1 

19 

73 

I   74 

6   73 

I    79 

I    88 

90 

3 

35.3 

75 

I          19 

76. 

6  73 

6 

73- 

I   73 

6   90 

6 

90 

9  87 

80.6 

I   66 

I   64 

9   76 

89 

85.1 

73 

77. 

6  75 

6 

75. 

I   32 

I         89 

94 

79.6 

66 

1   65 

6   64 

6   76 

3   86 

87 

30.5 

77 

78. 

I   73 

6 

73- 

6  81 

0   85 

9 

8  86 

79.5 

73 

I   71 

6   75 

9   83 

6 

87 

9 

Si. 8 

73 

76. 

9  75 

74- 

9  83 

6    92 

7 

97 

33.2 

23 

67 

I   65 

9   66 

6   74 

1   77 

79 

78.6 

7' 

7  1         23 

76. 

74 

73. 

6  79 

go 

i   83 

73.6  ■ 

24 

70 

I   70 

7   71 

6   82 

6   85 

92 

90.6 

I  1         24 

70. 

6  68 

6 

68. 

3   72 

87 

6  78 

72.7 

25 

71 

6   66 

3   66 

6   77 

3   87 

6 

90 

8s. r 

79 

I             25 

6  69 

69. 

76 

6   78 

91 

6  84 

78.  t 

26 

76 

3   75 

f,       76 

6   S3 

I    94 

7 

97 

9(.8 

9           26 

75- 

I   74 

71- 

6  8r 

4   90 

6 

94 

5   37 

78.6 

27 

I   7t 

I   69 

I   75 

r   35 

91 

S5.3 

74 

1            27 

75- 

6  73 

6 

73. 

I  80 

7    89 

6 

87 

I   83 

77-6 

28 

67 

7   64 

I       64 

I   75 

4 

87 

3 

35.8 

73 

6          28 

73- 

I  68 

63- 

72 

6   83 

5   75 

72.1 

29 

70 

6   6g 

6    70 

I   76 

7 

37 

85.1 

7          29 

68. 

9  64 

6 

64. 

5  64 

6   66 

69 

9  71 

71.6 

3" 

73 

7   71 

I    69 

7   3o 

8    ql 

4 

87.3 

75 

6          30 

70. 

6   63 

6 

67- 

69 

I   73 

6 

6   67 

61.6 

Hourly  means. 

73 

6   72 

6   73 

I   79 

3    85-3 

85.6 

87.9 

78 

6          3t 

57- 

3   52.6 

53- 

3  64 

6   73.1 

77 

r  70.1 

62.1 

1, 

0    „ 

.   7. 

'    »° 

0   S,.. 

yo,o 

85.6 

74 

2  Hourlymeaiis, 

73- 

70.7 

70. 

2  76 

8    85.8 

88 

75.3 

Hosted  by 


Google 


DRY  THERMOMETER. 


Mean  Time. 

Ql'. 

3". 

61'. 

9I'. 

Noon. 

3". 

6  . 

9". 

Mean  Time. 

«■ 

3''. 

61". 

9"- 

Noon. 

3"- 

6". 

9  ■ 

1S72. 
S.ptemhor    I 

3 

5 

7 
S 

13 
15 

ig 
23 

24 
25 

26 
27 

3" 
Hourly  mean. 

61 
62 
65 

1 

72 
74 
74 

73 

71 
66 
54 
59 
54 
62 
59 
5fi 

i 

67 
67 
67 

59 
52 
57 
6.4 

59 
62 
48 

11 
70 
71 
71 

71 
66 
64 

53 
54 
51 
56 
57 
55 
49 
59 

63 

66 
58 
49 
65 
55 

6 
6 

3 

3 

6 
6 
3 

6 
6 

9 

55.3 
58.6 
60.  g 
47.7 

11:1 

6S.6 
69.6 
6g.6 
71-3 

7T.7 

tl:l 

53'I 
53-& 
50.3 
55-1 
58.1 
55.6 
49-1 
57.9 
62.1 

62.1 

68.  r 
64.6 

57-7 

53:5 
52.6 

59-7 

66 
68 
65 

^^ 
60 
69 
74 
77 
79 

.72 
70 
63 
57 
60 
60 
63 
63 
61 
58 
^■5 
68 
68 

67 
64 

65 

68 

9 

7 

3 
9 
6 

6 
3 

1 

7 
7 
3 
6 

6 

I 

9 

75 
81 

63 
79 
90 
9' 
g2 

71 
79 

11 

65 
71 
75 

69 

1: 

82 
84 
79 
77 

It 

68 

70 

S 

6 

3 
6 
5 
3 

3 
6 
3 

7 

6 
6 

5 
3 

79 

78 
74 

62 

87 
94 
94 
95 

73 
78 
77 

74 
77 
76 
73 
73 

32 

87 
34 

74 
73 
75 
69 
74 
70 

6 
9 

3 

9 
3 
7 
6 
9 

3 

6 
6 
6 

3 
6 

3 
9 

73 
75 
65 
^ 

85 
86 
84 
69 
74 
73 

11 

62 
65 
68 

n 

64 
71 
77 
74 
77 
70 
71 
64 

7' 
64 

7 

65 
69 

57 

76 

78 
77 

11 

71 
70 
68 
56 
61 

62 

6r 
5S 

'i 

69 

63 
71 
67 
69 

55 
57 
66 

6 
3 
7 

4 
4 
6 
3 

6 
6 

6 

6 

9 
6 
7 
6 

7 

7 

T872- 
October        i 

3 

■          I 

7 

9 

13 
14 
15 

16 

17 

ri) 

23 
2-i 
25 
26 

29 
30 
31 

Hourlymeans. 

59-1 
48.6 
5I-I 
64.7 

g:; 

64.6 

57-1 

51:6 

49.1 

44-0 
49- J 
43-9 
41.7 
47.1 

r, 

42-3 

39-3 
49-1 
58.6 
53-1 
50.6 
56.1 

u 

35.1 

43-2 

56.1 

49-7 
59-6 
54.6 
65.1 
64.1 
53-1 
44-6 

46:1 
36.1 
49.1 
42.1 
38. 1 
45-1 
48.1 
51.6 
43.6 
39.1 
33.1 
46.3 
57.9 
49-6 
50.6 
54-1 
49-1 

39-3 
34.6 

5' 

49 
S6 
57 

t^ 
63 

52 

43 

47 

35 
49 
42 
37 
43 
43 
53 
40 
34 
37 
45 
57 
49 
51 
54 
48 
51 
37 
34 
39 

60 
54 
60 
62 
66 
70 
66 
58 
54 
60 
50 
49 
57 
47 
46 
53 
49 
53 
50 
47 
51 
56 
60 
49 
56 
6q 
61 
53 

45 
44 

7 
4 

6 

7 

3 
6 
9 

7 
7 

3 

6 
6 
6 

64 

74 
65 

78 

11 
65 
70 
52 
56 
55 
51 
54 

57 
57 
59 
55 
62 
70 
64 
49 
59 
65 
65 
52 
53 

48 

3 

6 

3 

5 
9 
9 

3 
9 

9 

3 

6 
3 

9 

I 

66 
66 
77 
69 
74 
80 
60 
63 
6g 
77 
52 
58 
57 
53 

it 
62 
60 

63 
61 
67 
68 
62 

65 
66 
51 

52 
49 

52 

6 
7 
5 

6 

5 
6 
6 
6 

5 

i 

6 

7 

8 
3 

56 
59 
67 
64 
69 
72 
59 
56 
59 
63 
48 
50 
49 

48 
60 
58 
57 
51 
51 
58 
61 
60 
51 
59 
60 
59 
50 
45 
43 
44 

52 
5-! 

59 
66 
63 
59 
51 
55 
54 
46 
49 
47 
43 
46 
54 
56 
53 
4a 

53 
60 

1 

58 
55 

40 
42 
40 

6 
b 

63.2 

Co.f) 

66.6 

76.2 

78.0 

74.5 

65.7 

50-7 

43-3 

47.3 

52.8 

61.0 

63.0 

56.3 

52.9 

Mean  Time. 

"■ 

3''. 

61'. 

N»„. 

3  . 

e". 

Mean  Time. 

3''. 

b'K 

9^ 

Noon. 

6i', 

9". 

1872. 
Novemlicr    i 

3 
f. 
9 

16 

23 

25 

27 
28 

30 
Hourly  means. 

39 
37 
45 
39 

11 

52 

S3 
37 
34 
36 

h 

44 
41 
32 
27 
28 
26 
39 

31 
34 
34 
41 
49 
32 
31 
32 
14 

6 
6 
6 
6 
3 

3 

3 

9 
6 
9 

6 
6 

6 

6 

38 
35 

39 

48 
51 
52 

s 

37 
52 
37 
43 
35 
33 
26 

28 

24 
3S 

29 
3S 
32 
4' 
44 
3' 
23 

30 

6 
3 

6 

6 
6 
5 

6 
6 

I 

6 
6 

40.6 
34-5 
45.3 
37-1 

S:J 

48.1 
47- r 
33.7 
31. g 
40.6 
52.6 
36.6 
43-6 
3'-6 
31-9 
26.  s 
27.6 
22.6 
34-6 
iS.g 
29.6 
37-1 

TA 

40.1 
29.1 
24-1 

14- 1 

50 
41 
5t 
46 
43 

49 
50 
43 
40 
45 
53 
41 
45 
35 
33 
3' 
3" 
3' 
39 
27 
32 

37 
45 
39 
33 
32 

25 

13 

9 

6 
3 
6 

4 

8 

6 
6 
0 

6 

7 
6 
9 
9 

59 
47 

n. 

51 

55 
53 
48 
52 
52 
58 

47 
39 
35 
38 
41 
45 
37 
34 
37 
45 
49 
55 

38 
25 

6 
3 

6 

7' 
3 
3 

6 

6 
3 
5 

6 
3 
9 

I 

58 
50 
53 
59 
55 

S 

54 

55 
53 
58 
47 

39 
32 
40 
43 
47 
35 
36 
38 
50 
57 
60 
40 

23 
23 

4 

5 
7 
9 
6 
S 

3 
6 
6 

6 
9 
6 

6 
6 

6 
6 

S 

48 

47 

52 
55 
46 
43 

i 

43 
46 
36 

3' 
33 
34 
41 
30 
32 
34 
39 
46 
54 

'i 

32 
17 

3 
9 
5 
6 

6 
6 

6 

7 

3 
6 

6 

8 
7 
6 

7 
6 
3 
3 
6 

42 

49 

52 
54 
40 
37 

49 
43 

32 
28 
29 
29 
,40 
26 
31 

It 

42 
54 
35 
33 
32 
15 
16 

4 
6 

5 
3 

6 
9 
3 

7 

6 

6 
3 
6 

9 
6 

6 
6 

7 

1872- 
December    I 

3 

I 

7 
8 

13 
14 
'5 

17 

!8 

19 

23 
24 
25 
26 

27 
28 
29 
30 

31 

Iloiirlymcans. 

16. 1 
38.1 
42.2 
3'. I 

24.6 

32.1 

36^6 
18. 1 
18.6 

.  25^6 
32.1 
30.3 
34-1 
30.1 
31.1 
27.7 
32.6 

■  27.6 
14-1 

16.4 
18.6 
13-1 

12-3 

27.1 
30.6 

14-3 
37-1 
37-1 
30.8 

25-1 

25.6 
31.9 
29.1 
35-1 
15-9 

2l!6 

33-1 
29.1 
33-9 
29.1 

i-; 

18!  I 
21.3 

'ti 

16.6 

15-6 
11.6 
14. 1 
26.3 
31. 1 

15 
35 
33 

25 
31 
32 
33 
16 

19 

35 
28 
33 
28 
28 
31 
24 

7 

15 

14 
16 
25 
32 

6 
6 
6 

6 

23 
42 

38 
38 

29 
30 
32 
36 
31 

'9 

23 
24 
23 

34 

32 

3' 
29 
26 
32 

25 
9 

19 
18 
26 
34 

29 
54 

45 
41 
32 

42 
41 
30 

29 
3" 
33 
47 
46 
32 
37 
30 
32 
34 
31 

36 

IS 
13 
23 
29 
31 
38 

6 

I 

6 

30 
54 
45 
40 
34 
44 
45 
47 
25 
24 
31 
37 
37 
49 
50 
35 
37 
31 
31 
34 
31 

40 
14 

16 

17 
27 
32 
31 
42 

6 

7 

11 

38 
33 
31 

37 

25 

37 
43 
34 
31 
31 
30 
36 
27 

32 

17 

29 
29 

33 

3 

3 
5 
3 
9 

6 
6 

6 

9 

9 

9 

9 
6 

6 
9 

11 
31 
27 

37 
31 
38 

19 

25 
25 
28 
32 
33 
34 
30 
33 

35 
28 
9 
31 

13 
17 
16 

28 
29 
34 

6 

9 
6 

6 
6 

6 
6 

3 
7 
6 
7 
4 

6 

6 
6 

9 
4 

6 

37- 1 

35-0 

34-8 

39-5 

«.< 

47.0 

41.8 

38.5 

25.5 

24.3 

,... 

33-5 

29.8 

., 

5 

Hosted  by 


Google 


318 


WET  THERMOMETER. 


Mean  Time. 

oi>. 

3'^ 

6''. 

9I'. 

Noon. 

3''- 

61', 

9' 

MeinTimL. 

o^ 

3". 

61'. 

9". 

Noon. 

3". 

6*. 

9". 

1872 

1^72 

47.0 

46.0 

48. 0 

46,9 

44.6 

39.8 

36  7 

Tebrmo       I 

16,0 

6.2 

25-7 

32 

32 

30 

30 

37 

37 

33 

32  4 

17 

'3 

14 

5 

31 

29 

3 

34 

32 

6 

32 

33 

7 

34 

7 

38 

38  5 

26 

26 

7 

26 

29 

29 

28 

37 

5 

37 

36 

38 

41 

5 

41 

33 

37  0 

28 

28 

9 

30 

32 

34 

37 

34 

32 

5 

5 

35 

35 

35 

6 

33 

39 

36 

32  0 

29 

29 

23 

6 

25 

43 

38 

5 

37 

33 

31 

33 

5 

33 

5 

33 

38 

5 

5 

36  0 

36 

33 

32 

5 

36 

33 

6 

39 

38 

38 

7 

32 

5 

30 

5 

30 

25 

5 

33 

3 

30 

28 

27  5 

29 

25 

8 

31 

34 

27 

23 

8 

26 

5 

24 

5 

25 

5 

26 

5 

26 

8 

26 

7 

26 

5 

264 

5 

5 

25 

29 

3' 

31 

31 

27 

26 

5 

25 

5 

35 

39 

5 

34 

31    5 

31 

5 

31 

5 

32 

5 

33 

33 

5 

33 

6 

32 

5 

30 

30 

a7 

26 

26 

32 

5 

37 

5 

34 

30  5 

30 

30 

4 

30 

5 

34 

5 

37 

5 

36 

6 

36 

35 

5 

30 

6 

30 

6 

25 

5 

27 

3" 

5 

38 

5 

34 

33  0 

34 

6 

34 

3 

34 

3 

36 

6 

42 

44 

4' 

5 

36 

5 

32 

36 

33 

4 

33 

5 

43 

43 

5 

41 

37  0 

33 

5 

31 

31 

34 

4 

39 

■44 

41 

5 

33 

36 

36 

35 

5 

35 

39 

44 

41 

39  0 

37 

5 

37 

37 

5 

38 

7 

40 

3 

41 

40 

39 

33 

30 

5 

26 

5 

25 

5 

23 

24 

37 

27 

3 

24 

25 

24 

5 

iq 

5 

16 

15 

16 

'9 

6 

23 

27 

27 

5 

9 

18 

23 

5 

r6 

26 

5 

25 

3 

28 

33 

6 

33 

5 

29 

5 

23 

5 

3 

35 

38 

34 

32 

5 

17 

27 

8 

27 

5 

27 

4 

29 

29 

5 

23 

5 

28 

260 

31 

30 

8 

30 

29 

31 

32 

31 

23 

6 

5 

23 

30 

33 

5 

32 

7 

32  5 

29 

5 

24 

5 

25 

33 

32 

30 

23 

5 

19 

30 

5 

29 

5 

29 

S 

31 

33 

5 

35 

36 

3 

35  3 

23 

5 

28 

28 

32 

5 

34 

5 

37 

32 

6 

27 

6 

34 

8 

32 

33 

36 

7 

41 

5 

4 

37 

4 

35  8 

25 

23 

5 

5 

5 

38 

9 

42 

5 

3fi 

7 

32 

5 

35 

34 

33 

5 

33 

5 

34 

35 

32 

30  5 

5 

34 

32 

39 

40 

3 

40 

3^ 

5 

35 

5 

30 

29 

26 

26 

5 

32 

34 

33 

32  0 

33 

5 

31 

3 

30 

5 

27 

28 

30 

28 

23 

30 

32 

3r 

5 

33 

36 

5 

33 

5 

3' 

29  5 

23 

5 

5 

26 

5 

29 

35 

34 

32 

5 

8 

5 

19 

5 

^5 

3 

19 

9 

31 

3c 

31 

37 

50 

52 

48 

5 

25 

S 

5 

18 

24 

29 

5 

6 

46 

46 

45 

5 

45 

48 

5 

46 

39 

5 

33 

3 

26 

5 

18 

15 

29 

35 

28 

29 

27 

25 

5 

23 

33 

5 

39 

38 

30 

27 

23 

6 

17 

17 

6 

24 

28 

6 

31 

31 

3 

30  2 

3' 

27 

5 

26 

33 

5 

35 

5 

33 

4 

23 

30 

5 

30 

7 

30 

3 

32 

6 

33 

32 

5 

29  9 

26 

25 

5 

24 

27 

5 

37 

3* 

5 

30 

7 

29 

3 

29 

27 

5 

17 

15 

7 

14    2 

28 

5 

5 

29 

27 

27 

2fi 

7 

26 

26 

5 

30 

16 

9 

18 

16 

5 

9  0 

„».... 

31 

5.0 

3.5 

2.8 

8.3 

23.8 

24  6 

22.5 

19  6 

Hourly  means 

28, g 

27-3 

26.3 

27.1 

32.2 

33.5 

3i,2 

29,2 

28.9 

37.3 

26.2 

38.9 

34.0 

35-3 

33.1 

30-7 

Mean  Time. 

0". 

3''. 

6>'. 

9"- 

Noon. 

.., 

9". 

Mean  Time. 

Ql". 

3"- 

(■>'■. 

9". 

Noon, 

3". 

6^ 

9". 

1372. 

° 

° 

1S72. 

March 

26.0 

23.0 

17.0 

23.0 

29.6 

33.5 

32.6 

31.5 

April              I 

41-5. 

40.2 

34 

5 

36.0 

37.6 

37-0 

38-0 

36.0 

32 

3" 

5 

27 

5 

5 

6 

33 

5 

34 

32 

39 

46 

53 

5 

47 

5 

3 

24 

5 

'9 

30 

3& 

29 

27 

3 

41 

5 

39 

43 

5 

47 

52 

54 

5 

52 

5 

5 

25 

I 

26 
9 

6 

25 

8 

30 

0 

16 

° 

37 
19 

5 

28 

5 

18 
16 

5 

5 

33 
33 

5 

31 

S 

29 
29 

1 

37 
37 

0 

39 
43 

6 

5 

43 
46 

5 

42 
44 

5 

36 
39 

5 
5 

6 

>3 

6 

3 

13 

6 

18 

25 

23 

6 

3f> 

5 

35 

3 

33 

43 

50 

8 

55 

51 

5 

49 

7 

5 

19 

17 

8 

24 

32 

5 

32 

30 

9 

7 

48 

5 

47 

45 

8 

47 

51 

56 

9 

58 

56 

5 

31 

29 

30 

3t 

31 

30 

5 

30 

29 

5 

8 

55 

3 

53 

50 

5 

56 

5 

62 

58 

!3 

2g 

5 

30 

3" 

32 

35 

35 

5 

34 

6 

34 

5' 

6 

49 

6 

54 

67 

69 

6 

66 

Ii 

.33 
3' 

6 

35 
29 

34 
26 

36 
31 

° 

36 

32 

5 

36 
32 

5 
4 

36 
3r 

5 

33 
31 

5 

I? 

63 

5 

57 
46 

0 

44 

6 
5 

50 

9 

51 

8 

33 

57 

6 

5 

48 
52 

5 

3' 

31 

31 

32 

34 

4 

34 

3 

32 

5 

29 

49 

46 

44 

56 

7 

6^ 

5 

57 

5 

5 

58 

13 

2g 

26 

33 

34 

5 

39 

37 

34 

13 

53 

58 

57 

6 

59 

54 

56 

5 

3 

5 

34 

34 

34 

36 

3 

40 

.46 

5 

43 

6 

46 

5 

43 

48 

6 

51 

54 

5 

46 

39 

6 

39 

32 

30 

5 

29 

5 

30 

3 

2b 

25 

6 

15 

43 

37 

5 

39 

5 

40 

7 

39 

39 

42 

16 
17 

25 
30 
32 

g 

23 
31 

23 

31 
27 

28 

11 

29 
34 

33 

5 

32 
35 
39 

5 
S 

33 
34 
38 

7 

33 
34 

5 
5 

17 

33 
42 

5 

5 

37 
3" 

43 

S 

35 
30 
43 

5 
5 

36 
39 
46 

5 

45 

3 
5 

3 

41 
47 
51 

3 
3 

6 
5 
5 

38 
43 

52 

3 
5 

35 

35 

35 

43 

49 

47 

39 

32 

5 

19 

51 

5 

50 

5 

48 

53 

61 

51 

5 

i 

30 

30 
■7 

25 

31 
17 

31 
27 

I 

28 

25 

33 

5 

25 
29 

8 

29 
34 

° 

17 
28 
32 

5 

46 
49 
52 

5 

44 
46 

53 

S 

43 
44 
53 

5 
5 

52 
56 
47 

« 

55 
61 
47 

6 
5 

11 

47 

5 

5 
5 

53 
53 
39 

5 

33 

32 

30 

30 

32 

5 

38 

34 

5 

36 

23 

36 

5 

32 

5 

31 

38 

7 

44 

3 

50 

5 

3 

29 

25 

26 

32 

34 

6 

38 

3 

37 

32 

43 

5 

42 

9 

50 

9 

58 

61 

5 

53 

25 

28 

27 

27 

32 

5 

38 

5 

39 

38 

3 

37 

9 

25 

51 

5 

48 

46 

3 

55 

5 

64 

65 

56 

26 

37 

36 

36 

38 

40 

42 

41 

39 

5 

26 

S3 

S 

52 

50 

5 

60 

67 

8 

71 

62 

27 

39 

33 

37 

39 

6 

41 

46 

43 

37 

7 

27 

59 

59 

58 

60 

64 

5 

65 

5 

58 

23 

33 

33 

32 

49 

49 

5 

48 

5 

46 

5 

23 

56 

5 

55 

52 

48 

3 

49 

52 

6 

5 

4S 

2q 

43 

5 

42 

42 

45 

51 

54 

52 

45 

5 

29 

47 

5 

3< 

48 

3 

54 

59 

5 

56 

51 

30 

43 

43 

42 

5 

47 

47 

5 

43 

46 

7 

42 

5 

30 

48 

4' 

5 

52 

6 

57 

58 

5 

57 

51 

Hourly  m 

31 

40 

^ 

39 

,0 

4>.5 

43.8 

50.0 

61.5 

58.0 

52,0 

Hourly  means 

"■■' 

29.3 

JH 

31.8 

35.0 

37.0 

35-0 

32.4 

46.^ 

44-5 

43.0 

47-6 

52.0 

54-3 

53-0 

49-5 

Hosted  by 


Google 


WET  THERMOMETER. 


Mfiaii  TimR. 

«>'. 

.-. 

(>\ 

,- 

Noon. 

3^ 

fi". 

9". 

Mean  Time. 

0^. 

3''. 

6 

9". 

Noon. 

3". 

6\ 

9". 

i373. 

1872 

May 

52 

50 

5 

53 

5 

65  0 

64,0 

6t.S 

Jun.       ■      I 

53   7 

50  5 

SO 

0      58   5 

62.6 

66.0 

650 

63   0 

50 

4 

60 

58 

0       63 

64 

62.8 

51.0 

63 

60 

3 

58 

0      62 

5 

66 

65 

65 

5 

59 

5 

3 

45 

42 

5 

41 

5 

45 

6       54 

63 

53-5 

S3-0 

3 

58 

58 

58 

5      63 

5 

66 

64 

59 

57 

43 

5 

4-1 

43 

45 

3        47 

46.2 

43-5 

5fi 

56 

5 

56 

5      S8 

61 

fi 

fi4 

5 

63 

5 

55 

38 

37 

5 

45 

0        SO 

54 

48-5 

52 

2      54 

63 

fil 

57 

5 

56 

6 

47 

46 

58 

5        63 

67 

66.0 

58-5 

6 

55 

6 

53 

5 

52 

0     61 

6 

67 

68 

5 

67 

51 

5 

49 

5 

58 

8       68 

5 

70 

67.0 

61-5 

6 

59 

5 

61 

3      fifi 

70 

7t 

73 

fig 

S 

5S 

57 

56 

3 

65 

0       70 

72 

5 

70.5 

66.3 

8 

69 

5 

68 

69 

0     73 

6 

75 

75 

72 

62 

60 

59 

66 

5         72 

6 

73 

5 

70.5 

68.) 

9 

67 

65 

63 

0     71 

76 

76 

5 

74 

71 

64 

5 

62 

60 

5 

69 

5       74 

5 

71.2 

66.=; 

7' 

63 

68 

5      74 

5 

72 

65 

6 

67 

62 

63 

5 

60 

60 

9 

69 

4        73 

5 

5 

66.0 

63-0 

61 

58 

5 

59 

5      64 

5 

63 

5 

5 

7' 

66 

5g 

57 

57 

fi3 

0       69 

69 

70.8 

63-5 

fi2 

3 

60 

9 

61 

5      71 

75 

77 

77 

67 

>3 

64 

59 

54 

7       69 

5 

62 

57.0 

52-2 

13 

67 

66 

66 

2      70 

5 

76 

3 

77 

76 

5 

72 

49 

47 

47 

3 

55 

3        58 

5 

60 

5 

60.6 

Sfi.o 

69 

66 

67 

0     74 

5 

79 

77 

4 

67 

3 

61 

15 

54 

52 

5 

52 

58 

2       65 

5 

67 

5 

67.5 

6:. 5 

'5 

59 

6 

53 

59 

2      65 

6 

fig 

9 

69 

9 

66 

65 

59 

5 

58 

5 

52 

55 

t       60 

62 

58.5 

52.5 

66 

5 

65 

5 

fi4 

5      66 

fiS 

5 

66 

52 

46 

45 

5' 

4        57 

60 

3 

59-5 

56.0 

62 

60 

5 

61 

2      65 

4 

73 

72 

66 

iS 

56 

54 

54 

58 

5        60 

9 

60 

61.0 

61.3 

63 

60 

61 

0     69 

3 

71 

73 

69 

66 

'<} 

61 

B 

62 

63 

64 

5       64 

65 

5 

63.5 

57-5 

19 

65 

63 

5 

62 

5      &9 

73 

73 

70 

5 

63 

56 

55 

55 

5 

63 

8        63 

65 

7 

65-4 

57.0 

60 

8 

6r 

9 

73 

75 

72 

68 

54 

3 

52 

53 

57 

6        61 

63 

9 

62.6 

58.6 

66 

65 

5 

64 

5      71 

75 

9 

77 

74 

7 

72 

55 

6 

52 

5 

64 

5        71 

5 

65.5 

67.0 

70 

70 

2      73 

6 

76 

78 

9 

74 

65 

23 

65 

66 

69 

2       65 

65 

4 

62.5 

58.5 

23 

64 

62 

5 

63 

0     72 

3 

73 

78 

75 

7 

73 

■"■  54 

53 

53 

5 

61 

0        68 

7r 

5 

68.5 

70 

0      70 

70 

72 

70 

25 

60 

67 

65 

3 

64 

5        62 

63 

5 

62:5 

60.5 

25 

6g 

69 

71 

3      74 

79 

6 

75 

73 

36 

60 

53 

5 

53 

5 

58 

5         60 

65 

65.8 

57-5 

26 

68 

68 

67 

8      71 

74 

76 

7fi 

74 

SS 

65 

6       69 

4 

fi4 

58. 0 

57.0 

27 

5 

69 

5 

69 

5      73 

79 

5 

78 

5 

78 

72 

2a 

5& 

54 

54 

62 

3       64 

63 

5 

63-5 

59-0 

28 

6g 

5 

68 

5      75 

76 

5 

77 

8 

74 

5 

73 

3y 

57 

50 

49 

5 

5fi 

4        63 

f>7 

66.0 

61,2 

70 

5 

71 

71 

□      74 

5 

78 

5 

80 

78 

9 

76 

30 

58 

59 

66 

5         67 

67 

61.0 

3^' 

73 

72 

0      74 

60 

79 

78 

76 

31 
Hourly  meaDS. 

57-3 

54  0 

51.2 

5fi 

0       5g.4 

59- 0 

55-5 

Hynrly  means. 

7 

55.8 

54-0 

53-5 

59 

7       64.0 

65.3 

63.3 

53. 8 

64,8 

63-4 

63 

3     63 

71-9 

73.0 

71-1 

67-1 

Mean  Time. 

3". 

6". 

g' 

Noon. 

3''- 

6\ 

9". 

Mean  Time. 

.,11 

6 

-         9"- 

Noon, 

„i, 

6". 

9^ 

1872, 

1872. 

July                 I 

75  0 

72 

5 

73  0 

77 

5       80.3 

3r.6 

83.0 

77.0 

Ausiist          1 

71.8 

7"- 5 

fi6 

5      63.fi 

75-6 

78-5 

77.3 

70.8 

74 

5 

74 

73 

5 

78 

0       So 

80.3 

76.2 

70 

6 

70 

72 

0      74 

■Jd 

79  0 

76 

5 

74 

3 

75 

3 

74 

74 

79 

4       80 

85 

8r.5 

75-0 

3 

70 

5 

65 

5 

0     63 

5 

70 

70- 5 

71 

5 

63 

76 

72 

5 

72 

76 

6 

86 

77.0 

75.0 

66 

5 

65 

64 

5      69 

6 

5 

71 

66 

5 

73 

71 

5 

74 

5        76 

6 

77 

73-5 

73-5 

5 

65 

5 

64 

fi4 

0      71 

75 

8 

75 

73 

5 

fi 

71 

6 

68 

5 

67 

5        70 

76 

75.2 

74.5 

73 

70 

5 

7' 

5      73 

6 

76 

76 

5 

73 

5 

71 

7 

73 

69 

60 

73 

4       77 

78 

3 

7fi.o 

72-5 

7 

fig 

67 

67 

76 

76 

72 

5 

8 

72 

71 

75 

0       7fi 

5 

79 

77-5 

74.6 

70 

68 

68 

6      73 

75 

76 

73 

73 

72 

6 

7fi 

0       78 

78 

5 

77-5 

9 

69 

5 

63 

4 

69 

0     74 

76 

74 

74 

5 

73 

74 

75 

78 

4       79 

80 

79-5 

76.5 

73 

71 

5 

71 

5      74 

80 

3o 

7 

77 

6 

73 

72 

5 

73 

73 

5 

4       76 

9 

7fi 

6 

73-2 

73-6 

73 

72 

7' 

5      76 

79 

7 

74 

74 

5 

70 

6 

70 

6 

6 

3       74 

5 

76 

5 

78.0 

72.0 

73 

7 

73 

5 

74 

5      77 

7g 

5 

77 

13 

70 

6g 

5 

71 

75 

0       78 

5 

81.5 

77.8 

13 

76 

74 

5 

72 

5      7fi 

30 

78 

73 

5 

74 

77 

0       78 

5 

&0.0 

74.0 

14 

76 

74 

73 

8      77 

32 

4 

78 

73 

15 

73 

5 

73 

74 

7fi 

7       79 

3 

79 

73.0 

750 

73 

73 

5 

73 

5      75 

77 

72 

5 

72 

16 

74 

73 

5 

6       80 

79 

78.6 

76.2 

72 

71 

5 

72 

5      75 

73 

76 

6 

73 

74 

17 

72 

73 

5 

74 

77 

0       79 

5 

82 

79-5 

78.6 

17 

73 

72 

5 

72 

5      74 

76 

79 

73 

75 

6 

73 

6 

73 

77 

5        79 

5 

80 

80.5 

76.5 

13 

73 

7 

71 

71 

g     75 

80 

80 

7 

76 

5 

19 

7E 

5 

70 

5 

69 

5 

fig 

6       70 

8 

71 

4 

74.5 

67-5 

19 

74 

5 

8 

72 

5      7fi 

82 

3o 

5 

80 

77 

fis 

64 

62 

5 

65 

70 

70.2 

fi5-5 

76 

5 

75 

75 

5      77 

80 

5 

77 

6Z 

4 

6a 

63 

3 

6c 

72-0 

71.4 

76 

73 

5 

73 

5      78 

80 

79 

75 

9 

71 

9 

71 

67 

It 

65.6 

65.0 

75 

74 

74 

0      78 

6 

77 

6 

62 

5 

64 

64 

65 

0       67 

68 

70.0 

63.5 

33 

74 

73 

6 

71 

5      73 

73 

74 

73 

70 

5 

68 

fig 

70 

3 

72 

5 

74 

6 

74.5 

69 

6 

67 

67 

74 

80 

72 

68 

68 

5 

64 

5 

65 

5       73 

5 

76 

7 

75-2 

74-5 

25 

69 

68 

67 

5      72 

76 

7^ 

5 

3 

73 

2b 

72 

5 

73 

74 

5 

73 

5 

75.3 

72.9 

2fi 

73 

72 

5 

71 

5      75 

78 

^2 

77 

75 

27 

71 

68 

64 

8       L 

70.5 

67-0 

74 

73 

5 

72 

5      74 

77 

76 

74 

6 

28 

&5 

62 

5 

62 

6 

69 

5       74 

73 

5 

73-5 

fig-o 

28 

68 

64 

5 

fio 

8      66 

71 

70 

3 

76 

5 

65 

6 

29 

67 

66 

66 

5 

72 

0       75 

76 

76.6 

74-4 

29 

67 

64 

9 

64 

6     65 

66 

70 

7t 

71 

5 

30 

72 

70 

fig 

72 

I        74 

5 

74 

7 

73.5 

fig.o 

30 

71 

69 

66 

5      62 

62 

5 

62 

9 

59 

5 

53 

5 

31 
Hourly  means 

&7 

6 

71 

5 

76 

0    .    76.0 

77.6 

78.0 

74-5 

31 

Hourly  means 

53-0 

50.5 

^' 

5      57.3 

60.7 

67  5 

53  5 

57-0 

71-3 

70.2 

,... 

73 

6       75.8 

77-4 

76.1 

73-0 

71-3 

69.8 

6g 

5      72.fi 

75-6 

77.2 

75-2 

72.0 

Hosted  by 


Google 


WET  THERMOMETER. 


Mean  Time. 

OK 

3''- 

6.. 

9". 

Noon. 

3^ 

61=. 

9\ 

Mean  Time. 

o''. 

3". 

6^ 

9^ 

Noon. 

3". 

61'. 

9". 

1872 

1873. 

Septemb 

56 

S8.4 

60.  s 

&4.5 

76.3 

69.0 

62 

5 

Octobct        1 

57  0 

56.5 

54.2 

57.0 

50. 2 

5U.8 

49  5 

5S 

57 

5 

58 

65 

5 

70 

6 

70 

66 

46 

44 

44 

5 

52 

3 

56 

54 

5 

52 

3 

6+ 

60 

59 

59 

5 

62 

61 

3 

57 

5 

56 

3 

48 

6 

48 

5 

48 

5 

56 

64 

68 

5 

63 

62 

4 

S3 

48 

47 

5 

56 

62 

5 

65 

3 

63 

59 

5 

62 

58 

5 

56 

3 

58 

60 

4 

63 

4 

61 

5 

56 

5 

5 

57 

55 

56 

5 

60 

5 

62 

61 

62 

62 

5 

57 

54 

57 

62 

66 

69 

66 

64 

6 

62 

3 

62 

61 

6 

68 

5 

75 

5 

79 

77 

5 

74 

5 

63 

(•s 

65 

5 

70 

72 

73 

7 

69 

65 

3 

7 

71 

6 

69 

5 

69 

73 

ao 

7 

80 

76 

5 

7 

64 

63 

5 

63 

65 

69 

60 

60 

60 

7 

70 

7 

75 

4 

79 

81 

76 

72 

3 

56 

5 

52 

S 

51 

5 

54 

57 

56 

6 

54 

50 

6 

9 

71 

70 

69 

75 

82 

82 

3 

84 

72 

9 

48 

45 

44 

52 

57 

58 

53 

9 

70 

70 

3 

7C 

5 

70 

7 

73 

70 

69 

63 

sr 

51 

5 

48 

57 

64 

67 

5 

57 

5 

49 

68 

5 

68 

5 

69 

72 

3 

73 

71 

45 

43 

45 

46 

6 

45 

6 

44 

6 

42 

5 

66 

3 

72 

5 

77 

76 

5 

73 

5 

71 

41 

36 

5 

35 

5 

3 

50 

3 

52 

5 

50 

46 

6 

13 

66 

66 

6c 

4 

70 

71 

69 

7 

65 

13 

48 

48 

43 

5 

49 

6 

51 

53 

48 

46 

63 

5 

61 

5 

58 

5S 

6 

62 

63 

57 

8 

9 

M 

5 

38 

41 

42 

6 

45 

5 

45 

41 

40 

15 

53 

3 

Sr 

5 

51 

6 

55 

61 

7 

58 

6 

58 

15 

39 

38 

36 

3 

42 

45 

6 

49 

5 

44 

6 

43 

16 

5 

54 

53 

57 

62 

63 

6t 

56 

43 

5 

48 

54 

59 

5 

56 

50 

54 

51 

50 

5 

58 

67 

66 

64 

61 

J7 

46 

S 

44 

5 

42 

46 

3 

53 

57 

8 

57 

5G 

sg 

53 

53 

ss 

5 

63 

65 

61 

5 

58 

3 

54 

51 

6 

54 

3 

54 

56 

59 

56 

50 

rg 

57 

5 

56 

5 

58 

60 

5 

64 

61 

55 

53 

5 

'9 

5 

43 

39 

47 

51 

5 

50 

5 

47 

5 

45 

Tt 

52 
51 

5 

52 
49 

° 

52 
49 

5 
5 

54 
56 

3 

59 
67 

59 
70 

5 

58 
66 

5 

5 

54 
62 

5 

39 

5 

5 

39 
37 

5 
5 

35 
37 

2 

tl 

6 
4 

47 
55 

3 

50 

57 

46 

54 

S 

41 
51 

6 

6r 

5 

57 

S 

57 

5 

63 

72 

75 

5 

72 

68 

48 

46 

45 

5 

53 

63 

61 

6 

59 

58 

23 

66 

65 

62 

67 

3 

6 

67 

3 

6 

57 

59 

62 

5 

62 

60 

5 

55 

5 

2,1 

66 

5 

63 

62 

63 

75 

75 

73 

6g 

2-f 

53 

5 

3 

49 

5 

50 

51 

51 

6 

51 

5 

2S 

67 

68 

67 

70 

73 

70 

6 

70 

67 

5 

25 

51 

51 

52 

56 

59 

5 

58 

59 

6 

63 

5 

26 

67 

5 

67 

65 

64 

8 

71 

71 

68 

62 

26 

56 

5 

54 

5 

54 

3 

57 

7 

58 

7 

59 

5 

58 

55 

27 

59 

58 

S 

58 

61 

5 

64 

60 

7 

5 

27 

52 

48 

57 

7 

53 

5 

60 

54 

5 

53 

28 

50 

48 

5 

47 

56 

60 

60 

53 

5 

55 

28 

51 

51 

50 

7 

52 

5 

50 

5 

49 

48 

45 

5 

29 

55 

S 

54 

5 

57 

5 

63 

6 

65 

70 

5 

69 

(is 

29 

42 

39 

5 

47 

46 

5 

42 

5 

39 

30 

5^ 

55 

52 

6 

61 

6b 

62 

59 

58 

35 

6 

35 

33 

42 

44 

3 

45 

42 

4' 

Hourly  m 

... 

31 

Iloiirlymeans 

42.2 

41.0 

39.0 

42.0 

45-0 

463 

43-0 

40 

5 

61,5 

59.9 

59.3 

63.8 

68.5 

69.3 

66.9 

63.5 

49-2 

47.6 

46.9 

51.8 

55.4 

56.5 

53-6 

50.9 

Mean  Time. 

oi'. 

S^ 

6". 

^\ 

Noon. 

3''- 

e\ 

9"- 

Mean  Time. 

oi". 

3''- 

6". 

9". 

NOOLI. 

3". 

6". 

g". 

1872. 

I'l-.a 

» 

Novembe 

30-5 

3S-0 

41.0 

47  5 

SO  5 

49  2 

446 

41  5 

DccmUr    r 

16.0 

I^.O 

15.0 

22.0 

26.  s 

28.8 

33.0 

38.0 

3S 

36 

35 

6 

45 

47 

45 

45   5 

37 

34 

35 

5 

38 

5 

46 

5 

43 

5 

40 

3 

45 

6 

44 

5 

45 

46 

46 

9 

44 

7 

4'  5 

3 

33 

5 

35 

33 

6 

35 

5 

39 

39 

34 

5 

5 

3 

5 

39 
35 

5 

37 
33 

5 
5 

42 

5 

49 

6 

50 
50 

6 

45 
46 

40  0 

46  S 

5 

30 
24 

30 
25 

5 

3C 
26 

° 

34 
29 

36 
31 

7 

35 
33 

3 
5 

31 
31 

6 
6 

28 

5 

6 

7 

47 

53 

0 

51 

5 

48 
48 

S 

43 
49 

0 

52 
50 

0 

52 
54 

6 
3 

52 
49 

1 

53  0 
47  5 

6 
7 

26 
32 

5 
5 

32 

^ 

31 

5 

30 
31 

8 

39 
37 

8 

40 

5 
5 

39 

34 

3 

35 
31 

5 

!3 

6 

46 

41 

7 

44 

7 

45 

41 

38  8 

5 

32 

5 

3 

45 

33 

9 

36 

5 

35 

3 

34 

40 

5 

43 

44 

41 

37  0 

) 

36 

6 

34 

33 

3 

28 

30 

26 

5 

34 
37 
51 

S 

34 
37 

52 

5 
3 
5 

32 
40 
53 

3 
5 

39 

5 

46 

6 
5 

43 

3 
5 

45 
50 
59 

9 

5 

41  0 
45  0 

18 
19 
23 

5 

14 

5 
6 

16 

i 

i3 

23 

5 

5 

26 
32 

6 
5 

35 
29 
27 

7 

23 
27 
26 

5 
5 

25 
24 

5 
5 

36 

37 

39 

6 

43 

44 

42 

43  0 

'3 

S 

5 

6 

30 

33 

8 

6 

29 

5 

43 

5 

44 

46 

48 

47 

5 

46 

3 

44  2 

■4 

26 

3 

9 

29 

39 

7 

42 

34 

30 

6 

15 

40 

33 

29 

31 

35 

34 

5 

33 

5 

31   5 

15 

31 

32 

32 

5 

33 

5 

5 

43 

5 

39 

5 

32 

6 

31 

5 

32 

5 

32 

33 

3 

33 

31 

4 

29 

26  6 

16 

30 

29 

32 

5 

34 

3 

35 

34 

9 

35 

17 

26 

3 

26 

26 

31 

5 

33 

5 

3=1 

7 

33 

S 

'7 

34 

8 

33 

8 

30 

5 

29 

33 

32 

9 

32 

30 

8 

iS 

28 

6 

30 

6 

36 

33 

5 

18 

29 

5 

29 

5 

28 

5 

30 

31 

31 

5 

32 

33 

5 

'<} 

5 

25 

23 

30 

5 

39 

6 

41 

37 

37  5 

'9 

30 

5 

5 

28 

27 

3 

32 

5 

32 

5 

29 

39 

36 

35 

33 

5 

35 

5 

34 

30 

27 

26  0 

6 

32 

33 

34 

6 

35 

3 

37 

35 

5 

5 

19 

27 

35 

33 

33 

32.0 

32 

23 

24 

5 

23 

5 

31 

32 

27 

27 

31 

5 

30 

30 

32 

35 

5 

36 

34 

34 

5 

5 

7 

3 

4 

9 

5 

34 

34 

5 

34 

36 

39 

43 

5 

36 

3 

35 

23 

3 

23 

26 

36 

34 

5 

30 

30 

4 

24 

34 

32 

31 

35 

5 

47 

42 

5 

39 

5 

24 

23 

5 

13 

5 

7 

5 

5 

15 

5 

9 

25 

39 

4g 

° 

39 
43 

5 

39 
39 

5 

42 
39 

7 

40 

° 

52 

5 

49 
39 

0 

50 
36 

° 

25 

17 

° 

7 

2 

9 

0 

16 

3 

15 

4 
5 

'7 

° 

17 

3 

13 
17 

5 
5 

27 

33 

32 

29 

6 

32 

39 

37 

5 

33 

7 

'3 

3 

17 

2g 

23 

5 

29 

34 

6 

33 

6 

30 

32 

13 

5 

'4 

5 

18 

3 

5 

26 

5 

2<) 

33 

5 

30 

5 

24 

24 

19 

16 

29 

'3 

I* 

3 

16 

5 

19 

27 

30 

5 

28 

15 

15 

15 

!8 

6 

9 

23 

9 

16 

30 

27 

5 

26 

26 

5 

24 

5 

29 

30 

5 

29 

5 

30 

Hoiii-lym 

Z 

31 
HoiTlymesms. 

31-5 

330 

34-0 

39.7 

36.5 

35-0 

36.S 

35-4 

37-8 

41-5 

39- & 

37-3 

25.5 

24.2 

23.9 

.5., 

29-9 

29.6 

27,2 

Hosted  by 


Google 


SUN  THERMOMETER. 


Mean  Time, 

oi". 

3". 

bK 

9"- 

Noon 

3"- 

61'. 

9-. 

Mean  Time. 

o^ 

3". 

611. 

9  ■ 

Noon. 

3^. 

6S. 

9". 

1872. 

1872. 

45.0 

46.0 

48.0 

57.0 

53-0 

38.5 

34-2 

February     i 

11.3 

6.0 

3.0 

89.5 

83,0 

15.0 

i; 

30 

30 

5 

36 

94 

29 

33 

9 

38 

65. 0 

6g 

29 

3 

34 

32 

31 

33 

5 

46 

44 

37 

■5 

3; 

3 

25 

25 

5 

26 

33 

40.0 

37 

27 

23 

37 

36 

35 

■4 

47 

60 

54 

■5 

38 

4 

27 

.6 

27 

26 

8r 

■5 

95-0 

90 

30 

29 

5 

37 

.5 

36 

35 

-5 

44 

92 

77 

32 

27 

5 

27 

24 

60 

-S 

105.0 

85 

5 

34 

32 

6 

27 

5 

26 

30 

4' 

72 

6; 

.5 

37 

.5 

37 

6 

32 

29 

27 

77 

50.5 

46 

38 

39 

I 

33 
25 

■° 

2^ 

5 

29 
25 

'0 

32 
27 

.0 

9; 

:° 

2. 

■5 

2: 

■° 

27 

25 

9 
5 

1 

30 
18 

'.S 

26 
19 

0 

2; 

.0 

48 
49 

■9 

95.0 
52.8 

39 
43 

5 

23 

31 

7 

31 

° 

9 

26 

25 

5 

23 

.5 

36 

go 

■5 

76 

3. 

29 

9 

3 

31 

31 

■7 

SI. I 

44 

34 

32 

5 

2g 

24 

26 

32 

-5 

63 

71 

■5 

-5 

30 

32 

32 

47 

■5 

82.0 

49 

37 

37 

30 

3" 

5 

25 

34 

5i 

-5 

3: 

33 

5 

■35 

34 

5 

35 

63 

90.0 

9' 

37 

33 

30 

35 

30 

41 

log 

78 

40 

33 

5 

29 

5 

27 

5 

40 

61.0 

53 

6 

39 

37 

13 

3< 

33 

3& 

43 

64 

73 

4: 

41 

5 

33 

36 

36 

37 

41 

■5 

47-0 

48 

3' 

38 

6 

32 

23 

33 

5 

37 

25 

5 

]8 

5 

36 

29 

25 

61 

96.0 

44 

13 

16 

14 

34 

63 

76 

28 

26 

15 

5 

7 

56 

70.0 

84 

16 

5 

25 

5 

27 

33 

89 

5 

63 

29 

27 

5 

16 

23 

23 

59 

5 

97.2 

9-1 

2: 

30 

5 

27 

27 

34 

68 

37 

5 

25 

17 

30 

30 

29 

5 

37 

5 

40.0 

44 

5 

30 

18 

IS 

36 

90 

5 

80 

32 

32 

25 

5 

19 

53 

60 

29 

28 

19 

25 

5 

23 

5 

25 

5 

3& 

37 

39 

35 

35 

=9 

27 

27 

26 

54 

73-2 

83 

4 

35 

26 

34 

32 

30 

42 

103 

70 

36 

36 

23 

77 

105.5 

ro4 

40 

32 

3S 

34 

34 

5 

36 

55 

55 

32 

5 

29 

32 

3 

33 

31 

67 

106.0 

103 

36 

5 

40 

30 

27 

23 

5 

56 

36 

3 

43 

5 

33 

28 

3' 

29 

30 

5 

74 

94.0 

90 

25 

5 

23 

5 

23 

31 

29 

3 

46 

5 

66 

40 

30 

29 

5 

23 

16 

17 

51 

5 

75-5 

9+ 

5 

3t 

30 

2! 

19 

27 

77 

35 

19 

i3 

24 

29 

28 

27 

74 

5 

io3 

30 

45 

16 

5 

5 

50 

85 

78 

19 

25 

48 

5 

43 

50 

ro9 

43 

5 

33 

26 

17 

° 

1; 

0 

I7 

34 
23 

I 

92 

7 

78 

5 

23 
31 

8 

23 
30 

3 

26 

It 

5 
5 

22 

5 

5 

26 
i3 

° 

89 
7f 

5 

73.6 

77 

° 

30 
32 

5 

26 

25 

5 

30 

5 

2; 

43 

5 

66 

54 

29 

27 

2; 

23 

5 

72 

99-5 

'39 

32 

29 

Z() 

5 

5 

46 

5 

76 

13 

29 

5 

2£ 

5 

2g 

5 

30 

52.0 

36 

25 

5 

30 

5 

3& 

84 

75 

7 

1 

31 

IJouriymeans 

2.5 

0.0 

-    I.O 

39 

° 

87  0 

49-4 

20,0 

14.0 

Hourly  means. 

27.1 

25.6 

24.3 

38.1 

72.2 

59.8 

29.4 

27.8 

27.2 

25. 5 

24.5 

56.8 

80.5 

74-2 

33- 1 

29 

6 

Mean  Time. 

c. 

3". 

6i'. 

,.. 

Noon. 

3"- 

6''. 

9"- 

Mean  Time. 

°- 

3". 

6". 

9". 

Noon. 

3". 

6  . 

9^ 

1872. 

1872. 

__ 

March          I 

23.0 

18.5 

12.5 

64.0 

£10.3 

92.0 

33.0 

30.0 

April            I 

43-0 

41.0 

36.5 

85.0 

81.0 

67.0 

44.5 

37.5 

31 

30 

26 

27 

30 

5 

32 

32 

5 

35 

5 

99 

5 

116 

53 

43 

3 

19 

5 

5 

970 

92  0 

26 

3 

40 

5 

41 

39 

54 

59-2 

73 

58 

47 

23 

25 

25 

9 

64 

I03 

107 

92 

30 

34 

30 

30 

90 

5 

109 

52 

34 

; 

6 

6t 

90 

85 

19 

5 

32 

26 

27 

98 

3 

115.2 

114 

54 

39 

13 

14 

66 

5 

91 

89 

32 

30 

30 

S3 

97 

55 

53 

19 

5 

16 

78 

99 

38 

30 

5 

7 

49 

47 

45 

50 

64.0 

58 

54 

31 

30 

30 

40 

45 

3 

35 

31 

29 

54 

5 

53 

52 

64 

60 

50 

g 

29 

30 

30 

39 

39 

34 

34 

9 

43 

49 

50 

5 

64 

85-5 

89 

5 

72 

64 

33 

35 

34 

5 

36 

5 

45 

50 

33 

31 

60 

55 

54 

121. 5 

75 

53 

29 

5 

25 

24 

48 

63 

39 

30 

5 

30 

47 

5 

43 

14 

r24.2 

25 

72 

52 

31 

30 

5. 

30 

57 

5 

97 

64 

34 

27 

45 

5 

43 

42 

07 

105.0 

71 

60 

58 

13 

2E 

27 

36 

73 

82 

3 

38 

33 

13 

57 

57 

56 

5 

73 

124.5 

29 

75 

5 

52 

14 

33 

34 

34 

42 

66 

65 

5 

43 

40 

49 

5 

5 

50 

S 

45 

5 

15 

37 

40 

33 

5 

99 

98 

31 

15 

42 

42 

45 

43.0 

42 

41 

16 

24 

84 

97 

95 

33 

16 

40 

38 

36 

5 

84 

109.0 

07 

53 

33 

17 

29 

5 

31 

31 

6 

43 

5 

50 

49 

33 

32 

'7 

29 

27 

29 

97 

5 

log.o 

go 

5 

55 

43 

18 

30 

24 

5 

23 

90 

107 

3 

84 

40 

33 

42 

43 

45 

65.0 

5 

53 

51 

5 

ig 

34 

5 

34 

35 

119 

03 

' 

33 

=  9 

50 

50 

47 

5 

86 

riS.o 

67 

45 

5 

28 

5 

28 

s' 

95 

91 

73 

26 

14 

5 

40 

42 

89 

92.5 

go 

59 

; 

14 

15 

84 

6 

95 

i 

91 

31 

5 

24 

5 

48 

43 

45 

09 

129.0 

24 

64 

54 

5 

23 

18 

5 

75 

5 

103 

59 

35 

3J 

8 

51 

5 

53 

57 

118.0 

13 

23 

32 

30 

30 

47 

81 

38 

5 

35 

5 

23 

31 

30 

5 

05 

5 

5 

59 

43 

24 

30 

84 

5 

94 

07 

24 

41 

38 

40 

09 

23 

67 

52 

25 

24 

24 

5 

5 

52 

S6 

38 

6 

37 

25 

47 

136.2 

39 

71 

53 

26 

3& 

5 

36 

36 

47 

60 

55 

42 

40 

26 

53 

50 

52 

5 

133.0 

73 

67 

39 

3S 

5 

38 

97 

109 

51 

34 

60 

5 

60 

59 

135.0 

29 

5 

63 

23 

30 

; 

30 

29 

96 

S 

5 

76 

52 

45 

aS 

58 

54 

5 

52 

76 

64.0 

87 

59 

43 

29 

43 

4" 

5 

43 

65 

5 

89 

9 

llg 

57 

46 

29 

42 

41 

38 

5 

127.0 

46 

30 

43 

5 

42 

5 

39 

89 

74 

66 

5 

50 

42 

30 

46 

39 

43 

5 

129.0 

19 

54 

50 

5 

31 

Hourly  means. 

40.0 

3SS 

41 

° 

43 

92 

° 

rig 

° 

55-5 

Hoiirlymeans. 

28.9 

27-7 

25,3 

67.7 

35.7 

77-4 

45.5 

31.7 

45-1 

43  0 

43.3 

91. 1 

105.0 

03,0 

5i,4 

43. g 

Hosted  by 


Google 


SUN  THERMOMETER. 


Mean  Time. 

o\ 

3". 

6". 

9^ 

Noon. 

3^. 

6^ 

9''. 

Mean  Tin,,^. 

0... 

3-. 

6". 

9". 

Noon, 

3".          61. 

9". 

1S72 

1872. 

May 

4g-5 

48.5 

53 

5 

107.0 

126.2 

89.0 

69.0 

J.,ne             I 

30,0 

123,0 

127,0 

115.0 

64.5 

61 

5 

62 

5 

61 

103 

!34 

97 

68 

5 

55 

39 

5 

59 

5 

119 

134 

93 

5 

5 

52 

3 

47 

44 

45 

I03 

126 

125 

63 

59 

3 

50 

65 

126 

58 

4 

47 

40 

109 

109 

5 

56 

39 

57 

37 

67 

75 

7' 

73 

5 

56 

5 

33 

5 

33 

33 

58 

51 

lU 

82 

129 

69 

60 

6 

43 

52 

^35 

5 

68 

56 

52 

it6 

'37 

137 

32 

56 

7 

47 

5 

5 

137 

137 

78 

69 

53 

68 

126 

88 

5 

35 

66 

65 

57 

5S 

124 

S 

137 

80 

60 

64 

5 

72 

5 

124 

147 

84 

67 

5 

9 

S3 

5 

55 

63 

107 

114 

103 

73 

5 

65 

5 

9 

60 

5 

62 

124 

142 

89 

72 

60 

58 

5 

63 

125 

142 

137 

60 

6 

5 

64 

70 

ii6 

85 

78 

81 

56 

58 

52 

58 

laS 

145 

130 

73 

S 

70 

57 

58 

J2S 

'33 

136 

82 

60 

64 

52 

57 

97 

'34 

124 

5 

80 

5 

57 

55 

132 

144 

143 

65 

13 

64 

5 

54 

5 

60 

139 

132 

75 

48 

13 

64 

63 

5 

68 

12S 

'42 

'39 

90 

67 

44 

40 

49 

it3 

133 

5 

132 

70 

50 

14 

67 

64 

63 

133 

13? 

5 

124 

72 

60 

i; 

48 

46 

55 

117 

134 

"5 

83 

6r 

15 

56 

5 

53 

64 

98 

72 

64 

5 

16 

60 

60 

58 

103 

I2C 

5 

131 

75 

50 

65 

65 

67 

131 

142 

72 

62 

47 

5 

44 

5 

49 

5 

66 

53 

17 

58 

36 

5 

64 

'35 

5 

55 

5 

50 

S 

60 

8r 

36 

60 

S 

60 

18 

57 

56 

62 

104 

145 

80 

63 

19 

61 

62 

63 

74 

135 

135 

5 

73 

64 

19 

60 

53 

68 

137 

133 

61 

53 

55 

5 

128 

'23 

131 

76 

60 

58 

5 

57 

67 

3 

133 

139 

85 

5 

68 

55 

5 

50 

55 

79 

54 

6; 

63 

5 

66 

126 

5 

144 

'39 

87 

73 

49 

5 

49 

5 

55 

'35 

65 

5 

60 

5 

72 

70 

70 

5 

140 

70 

33 

59 

61 

5 

68 

132 

131 

79 

5 

57 

5 

23 

64 

62 

67 

127 

5 

'39 

138 

35 

73 

5 

24 

52 

45 

55 

108 

126 

9 

131 

81 

fi7 

24 

69 

5 

76 

73 

74 

9 

79 

36 

70 

23 

66 

0 

65 

e7 

93 

105 

79 

67 

53 

25 

69 

69 

72 

6 

99 

'43 

1 38 

5 

79 

26 

57 

6 

48 

60 

9r 

133 

73 

5 

49 

67 

5 

66 

5 

69 

116 

123 

84 

73 

27 

47 

44 

5 

50 

124 

139 

67 

59 

5 

27 

69 

67 

70 

126 

141 

I36 

104 

73 

sS 

49 

50 

5 

52 

123 

138 

5 

73 

9 

7' 

67 

70 

129 

3 

130 

5 

94 

84 

70 

29 

47 

5 

47 

5 

48 

118 

7 

132 

'31 

77 

29 

69 

5 

69 

72 

99 

15" 

9 

151 

92 

75 

30 

59 

55 

5 

67 

109 

5 

78 

70 

53 

30 

70 

5 

69 

75 

132 

147 

130 

97 

76 

Hourly  m. 

31 

55-0 

52.0 

51.2 

I20.5 

122.5 

77.0 

48    0 

Hourlymeaiis. 

53-7 

50-7 

55-5 

...., 

125.7 

116. 1 

72.9 

57.3 

62.6 

60,8 

fi5.4 

115. 1 

127.2     131,9 

82.7 

65,6 

Mean  Time. 

0^. 

3"- 

6''. 

<)\ 

Noon. 

3>: 

6\ 

9''- 

Mean  Time, 

o''. 

3"- 

6^ 

9^ 

Noon. 

3^ 

6'', 

9", 

1872. 

„ 

1S72, 

July 

73.0 

71.0 

76.9 

134,0 

I3S-0 

144-5 

97.0 

78.0 

August         I 

71 

70.0 

67.5 

'it  5 

147.5 

14S.5 

103 

70.0 

75 

73 

77 

13s 

152 

106 

96 

76 

70 

69 

5 

71 

S3 

92 

145 

0 

105 

5 

72 

3 

73 

76 

5 

138 

150 

143 

89 

75 

3 

69 

69 

68 

142 

"3 

67 

75 

5 

73 

5 

91 

147 

128 

83 

5 

73 

64 

63 

65 

127 

145 

130 

106 

67 

5 

5 

71 

5 

5 

72 

130 

137 

5 

145 

74 

5 

63 

63 

67 

136 

140 

92 

75 

69 

67 

5 

69 

5 

128 

149 

S 

130 

103 

74 

6 

73 

70 

72 

87 

'42 

32 

70 

? 

73 

68 

74 

107 

99 

113 

93 

73 

7 

66 

64 

67 

125 

5 

145 

145 

5 

93 

73 

8 

69 

b 

68 

76 

99 

130 

5 

150 

99 

72 

67 

5 

64 

67 

127 

145 

14s 

86 

72 

5 

9 

70 

71 

77 

152 

125 

5 

5 

75 

9 

67 

64 

64 

126 

149 

146 

9' 

73 

5 

73 

8r 

5 

143 

140 

155 

,02 

3o 

63 

70 

126 

150 

144 

90 

76 

8 

73 

73 

77 

145 

34 

9 

'S5 

72 

73 

7' 

72 

'43 

146 

77 

73 

71 

5 

71 

74 

5 

116 

70 

3 

71 

5 

76 

125 

147 

'49 

87 

5 

76 

5 

>3 

67 

66 

73 

'25 

12; 

130 

76 

'3 

73 

5 

72 

72 

125 

145 

'23 

86 

79 

5 

73 

72 

5 

76 

128 

5 

t43 

74 

77 

S 

73 

74 

129 

5 

151 

126 

5 

34 

72 

15 

72 

70 

77 

105 

5 

134 

85 

74 

5 

15 

5 

73 

145 

ri8 

6 

70 

7' 

16 

73 

73 

76 

5 

125 

130 

106 

89 

75 

16 

70 

69 

5 

70 

5 

5 

76 

92 

74 

73 

'7 

5 

72 

77 

91 

'36 

9 

149 

5 

77 

7' 

5 

73 

5 

■39 

1^ 

5 

72 

3 

73 

73 

75 

t34 

'45 

ri9 

5 

76 

18 

69 

71 

125 

log 

87 

73 

5 

ig 

75 

5 

73 

74 

109 

145 

137 

96 

70 

'9 

70 

5 

69 

73 

5 

126 

'44 

5 

i'7 

87 

77 

62 

g 

62 

130 

■45 

143 

5 

T03 

65 

73 

5 

76 

124 

131 

S 

141 

5 

86 

74 

62 

60 

63 

126 

137 

107 

5 

84 

75 

5 

73 

74 

5 

126 

142 

138 

5 

85 

8 

69 

68 

124 

143 

142 

86 

&5 

73 

73 

75 

127 

'45 

145 

5 

60 

65 

69 

5 

93 

99 

92 

91 

67 

23 

75 

70 

7' 

5 

127 

3 

80 

5 

24 

66 

5 

68 

73 

'34 

124 

131 

119 

71 

66 

63 

5 

67 

5 

81 

103 

!42 

= 

75 

5 

67 

25 

66 

61 

66 

5 

133 

138 

87 

6 

78 

25 

67 

fi5 

5 

'33 

83 

74 

26 

74 

5 

73 

75 

136 

154 

130 

5 

5 

77 

26 

70 

69 

6 

131 

136 

'43 

124 

74 

76 

70 

68 

127 

144 

145 

105 

66 

27 

69 

5 

70 

72 

114 

140 

94 

80 

73 

63 

61 

63 

'33 

162 

113 

108 

5 

67 

28 

66 

60 

58 

136 

5 

73 

70 

29 

6S 

63 

5 

77 

97 

74 

29 

67 

64 

64 

72 

74 

71 

30 

69 

65 

69 

5 

130 

148 

143 

iq8 

69 

5 

30 

70 

5 

68 

66 

76 

129 

128 

65 

57 

5 

Hourly  m 

31 

71.0 

69 

5 

76 

103 

5 

102.0 

94 

° 

100 

'^ 

74 

° 

3<- 
Hourly  means. 

50 

4& 

" 

^:,.6.o 

132.0 

'30.0 

65  0 

630 

70.1 

6B.8 

73-0 

™., 

13s. 0 

.26.9 

94-5 

73-0 

6g,6 

67.6 

69.2 

116.5 

133.6 

130,2 

86.2 

72,0 

Hosted  by 


Google 


SUN  THERMOMETEE. 


Mean  Time, 

0", 

3'\ 

6". 

9". 

Noon. 

3"- 

61'. 

9''- 

Mean  Time. 

o\ 

3''. 

611, 

9I'. 

Noon. 

3^ 

6'.. 

9". 

1872. 

rR72, 

. 

" 

September   i 

55-5 

51-5 

52.0 

120.  s 

134-4 

125.0 

74-7 

59  0 

s8.o 

55  0 

51.0 

109  0 

5!  0 

49 

5 

58 

ro9 

0 

5 

92 

72 

6 

66 

5 

5 

43 

S 

ro6 

85 

36 

49 

3 

60 

57 

57 

114 

5 

.29 

5 

127 

60 

5 

38 

3 

6 

45 

46 

5 

75 

5 

7 

95 

63 

64 

4 

43 

5 

43 

46 

103 

130 

127 

5 

64 

56 

56 

62 

5 

74 

6 

83 

78 

5 

60 

2 

55 

5 

5 

S3 

3 

54 

55 

66 

38 

5 

72 

63 

60 

5 

54 

5 

52 

63 

92 

5 

91 

69 

65 

61 

60 

104 

136 

78 

71 

6 

64 

64 

65 

116 

69 

5 

65 

3 

7 

69 

67 

63 

119 

142 

'38 

5 

So 

5 

73 

62 

61 

5 

61 

77 

92 

5 

59 

3 

59 

59 

68 

69 

67 

5 

J 19 

9 

144 

5 

71 

3 

55 

5 

49 

49 

log 

123 

5 

78 

49 

9 

46 

69 

5 

67 

67 

123 

5 

144 

5 

144 

3 

71 

6 

9 

43 

42 

S 

"5 

33 

50 

70 

70 

70 

5 

95 

124 

79 

5 

67 

5 

47 

47 

44 

108 

123 

"9 

63 

51 

67 

5 

67 

67 

76 

85 

9 

78 

73 

5 

67 

45 

42 

5 

41 

I03 

93 

5 

62 

46 

9 

43 

9 

(16 

70 

72 

128 

90 

72 

35 

9 

31 

3' 

96 

7 

87 

45 

3 

70 

5 

65 

66 

99 

70 

66 

13 

47 

64 

72 

73 

5 

43 

5 

43 

62 

5 

60 

59 

86 

124 

123 

56 

50 

5 

14 

40 

38 

40 

67 

5 

87 

41 

5 

41 

15 

49 

52 

68 

124 

61 

60 

15 

40 

32 

32 

5 

98 

"3 

41 

42 

59 

S 

51 

50 

"5 

129 

isg 

3 

56 

5 

52 

5 

r6 

43 

40 

38 

98 

6 

ro4 

3 

55 

5 

49 

17 

47 

5 

6 

116 

13' 

128 

60 

5 

56 

'7 

45 

43 

5 

43 

56 

54 

■18 

56 

49 

49 

5 

135 

S 

56 

57 

5 

18 

50 

5 

49 

5 

52 

5 

5  = 

7 

71 

5 

72 

5 

55 

48 

ly 

51 

S 

50 

57 

5 

13s 

117 

59 

50 

19 

39 

37 

5 

36 

5 

66 

6 

44 

4S 

46 

50 

5 

130 

53 

46 

33 

34 

30 

114 

loS 

43 

5 

38 

45 

45 

5 

99 

"34 

66 

5 

57 

5 

36 

35 

34 

115 

52 

47 

52 

54 

115 

138 

130 

70 

62 

5 

43 

5 

40 

6 

42 

103 

116 

83 

38 

57 

62 

6+ 

5 

59 

92 

129 

132 

5 

fi7 

60 

23 

55 

5 

56 

55 

69 

3 

71 

5 

62 

59 

56 

24 

60 

54 

60 

119 

139 

5 

132 

69 

64 

24 

63 

5 

49 

SO 

63 

5 

52 

52 

51 

25 

60 

66 

63 

84 

78 

70 

63 

26 

50 

5 

SO 

50 

37 

5 

63 

61 

60 

63 

26 

66 

65 

64 

116 

^38 

124 

66 

66 

26 

56 

64 

5 

79 

60 

53 

3 

60 

55 

115 

'33 

104 

5 

57 

5 

30 

49 

46 

45 

loS 

3 

92 

86 

58 

5 

54 

6 

28 

46 

44 

123 

93 

54 

54 

5 

50 

5 

50 

51 

63 

S8 

56 

49 

8 

40 

5 

5 

56 

5 

75 

105 

67 

62 

5 

29 

36 

5 

34 

33 

90 

107 

5 

92 

5 

40 

5 

34 

50 

51 

5 

49 

ri5 

7 

96 

3 

Qi 

62 

5 

60 

30 

32 

3' 

5 

5 

68 

5 

67 

39 

42 

6 

Hourly  means 

56.4 

103.8 

114-4 

31 
Hourly  mean? 

42.5 

40.0 

34 -o 

62.2 

113. 0 

70.6 

37.0 

35.0 

58.3 

57-4 

124.6 

66.3 

61.0 

47-3 

45-0 

44-5 

36.7 

99-5 

83.0 

52-7 

49.6 

Mean  Time. 

oK 

3  . 

61'. 

^ 

Noon. 

3"- 

61'. 

9^ 

Mean  Time. 

3  - 

6'". 

9". 

Noon. 

3I'. 

6''. 

, 

1873. 

1872. 

November   i 

34  0 

33 

5 

36  5 

96 

0 

114. 0 

70.0 

45  5 

370 

December    i 

12.0 

10. 0 

11 

0 

68 

0 

34-9 

36.2 

17.0 

12-5 

35 

34 

33 

54 

63 

55 

44 

45 

37 

35 

33 

S 

66 

46 

42 

3 

45 

43 

93 

71 

66 

47 

36 

3 

33 

33 

32 

43 

99 

5 

53 

33 

7 

36 

5 

4 

35 

3-1 

6 

32 

3 

94 

8 

107 

36 

40 

37 

4 

26 

25 

5 

5 

76 

6 

93 

53 

24 

5 

35 

33 

5 

31 

5 

85 

64 

48 

43 

5 

5 

23 

24 

5 

32 

37 

39 

26 

25 

(• 

47 

4S 

50 

5 

66 

54 

53 

53 

6 

23 

5 

62 

49 

33 

35 

52 

5 

50 

7 

47 

8 

91 

96 

50 

48 

5- 

30 

30 

30 

63 

90 

53 

5 

34 

26 

48 

47 

42 

97 

5 

89 

70 

39 

35 

33 

40 

46 

53 

37 

36 

5 

9 

33 

30 

30 

74 

65 

6 

60 

38 

7 

32 

9 

35 

33 

3C 

37 

84 

9 

36 

17 

5 

31 

7 

30 

6 

26 

5 

108 

78 

5 

5 

34 

9 

14 

5 

S 

14 

66 

83 

5 

32 

15 

5 

12 

52 

6 

5 

34 

64 

3 

5 

39 
52 

S 

i 

0 

66 
63 

I 

§ 

° 

50 
7a 

5 

49 

° 

1 2 

18 

° 

11 

0 

20 

9 

50 

5 

77 

5 

42 
26 

5 
6 

27 

5 

23 

0 

13 

35 

34 

33 

5 

54 

62 

5 

44 

13 

5 

17 

i3 

46 

96 

42 

5 

25 

5 

43 

5 

42 

5 

43 

S 

48 

&5 

51 

44 

44 

'9 

'7 

5 

59 

5 

56 

31 

27 

5 

15 

40 

34 

27 

ss 

51 

5 

32 

27 

5 

■5 

29 

43 

67 

63 

42 

39 

ili 

30 

29 

47 

61 

39 

29 

5 

25 

16 

28 

27 

36 

8 

7 

39 

34 

3 

34 

6 

17 

5 

24 

24 

82 

5 

97 

S2 

S 

25 

17 

33 

30 

8 

31 

56 

75 

47 

28 

29 

26 

2-! 

5 

24 

61 

9 

63 

5 

56 

5 

26 

5 

28 

5 

33 

6 

36 

36 

53 

3' 

19 

23 

5 

18 

7« 

55 

40 

37 

19 

5 

26 

50 

38 

29 

9 

27 

5 

35 

32 

33 

5 

55 

7 

35 

38 

26 

3 

32 

38 

4' 

39 

36 

34 

6 

IS 

71 

84 

50 

30 

28 

5 

31 

5 

46 

27 

28 

27 

5 

26 

26 

5 

40 

ST 

47 

33 

33 

5 

26 

14 

6 

3 

37 

75 

29 

9 

23 

33 

37 

5 

35 

78 

7 

93 

59 

3S 

33 

23 

>4 

A2 

3 

46 

29 

30 

31 

27 

26 

76 

5 

103 

60 

40 

3 

5 

23 

13 

32 

35 

5 

25 

38 

39 

5 

67 

94 

63 

S3 

5 

52 

25 

4 

3 

5 

'6 

24 

r8 

5 

'3 

26 

48 

43 

33 

38 

5 

33 

5 

26 

15 

16 

5 

15 

6 

26 

68 

39 

i3 

18 

27 

29 

26 

5 

24 

71 

95 

56 

32 

25 

27 

19 

16 

13 

23 

So 

54 

'3 

28 

26 

5 

23 

5 

19 

79 

6 

94 

52 

5 

27 

29 

2S 

9 

9 

43 

74 

46 

15 

9 

9 

30 

29 

28 

3; 

64 

34 

16 

14 

29 

14 

16 

30 

94 

27 

30 

S4 

33 

17 

5 

30 

26 

25 

5 

25 

5 

73 

S 

50 

28 

5 

28 

Hourly  means 

31 
Hourly  means. 

30  s 

31.0 

32.3 

39-5 

48. 0 

36.0 

35-0 

34.4 

33.1 

31-9 

^^77 

79.  & 

57.7 

3S.3 

34-9 

21. 9 

44.6 

72.0 

44-0 

25.2 

-\c 

stec 

t 

y( 

^^ 

ic 

)( 

> 

^1 

MONTHLY    MAXIMUM   AND    MINIMUM    CORRECTED    EEADINGS    OF    THE    BAROM- 
ETER   AT    THE    HOURS    OF    OBSERVATION    IN    1872. 


J.n„„, 
Februaiy 
March  . 
April     . 

Jun=  . 
July       . 

September 
October 
November 
December 


7     3  p. 


Maximum  for  the  year,  February  7,  noon 30.5S2 

Minimum  for  the  year,  March  31,  6"  p.  m 29.280 

Range  for  the  year 1.242 

Mean  monthly  range      , 0,896 
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MAXIMUM   AND    MINIMUM   TEMPERATURES    DURING   THE   YEAR    1872, 


n  temperaluie  for  the  year  from  the  ir 


Hosted  by 


Google 


MONTHLY     MAXIMUM     AND     MINIMUM     TEMPERATURES     IN     1872. 
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Minimum  temperature  for  Ihe  year.  January  31  ...  I.o 
Range  for  the  year gS .  2 
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K. 

NW. 

C.  K. 

W,  NW. 

N. 

SW, 
NE. 

N, 
N. 

TO 

NW. 
W.  NW. 

C.K. 

C.K. 

NW, 
W.  NW. 

C,  K. 
C.  K. 

6 

NE. 

N. 

6 

SW. 

C.K. 

6 

NW. 

C.  K.  S, 

9 

NW, 

K. 

10 

9 

S.  by  W. 

C.K. 

10 

9 

NW. 

Clear 

° 

Jan,  22 

^ 

NW. 
NW, 

. 

C.  K. 
C,  K. 

9 

Jan.  33 

SW. 

SW. 

2 

C.  K. 

Jan.  24 

„ 

Nw! 

C. 
C. 

T 

W.SW. 

S. 

SW. 

C.K. 

NW. 

C,  K, 

S, 

C, 

W,  SW. 

C.K. 

n 

N.  NW. 

C.  K, 

SE, 
S,  SW. 

I 

C,  K. 

K, 

'' 

NW. 
W,  NW. 

3 

C.K. 
C.K, 

9 

Noon 

NW. 
W.  NW. 

3 

C.K. 
C.K. 

7 

6 
9 

S. 

SW. 

J 

C,K, 
C.  K. 

? 

6 
9 

NE. 

NW. 

'' 

Snow 
K. 

10 

6 
9 

NW. 
W.  NW. 

3 

C,  K.  S. 
C.K, 

^ 

Jan. 25 

NW. 
W,  SW. 
SW. 
W. 

3 

C.K. 
C,  K. 
Clear 
C.  S. 

Jan.  26 

W.  NW. 

W. 

w, 

NW. 

Clear 
C.  K. 

C.K. 
C. 

^ 

,...„ 

3 

w! 

W. 
W. 

^ 

C, 

Clear 
C.K. 
K, 

6 

Nocin 

w' 

C.  S. 
C. 

Noon 

SW. 
SW. 

Cleat 
Clear 

° 

Noon 

W. 
S.  SW. 

; 

IIa«! 
K. 

in 

w. 

C.  K.  S, 

6 

SW. 

C.  K.  S. 

6 

K. 

9 

W.  NW. 

' 

Clear 

° 

9 

SW. 

UK. 

9 

SE, 

^ 

Snow 

10 

Jan,  23 

SE. 
NE. 

. 

Snow 

To" 

Jan. 29 

0 

SW. 
NW, 

. 

C.  K. 
C.  K. 

4 

Ja.1.  30 

NW. 
NW, 

3 

C.  K. 

I 

N.  NW. 

Snow 

NW. 

Clear 

n 

NW. 

N. 

W.  NW. 

Clear 

N.NW. 

Noon 
3 
b 

W. 
W. 

w. 

I 

G.  K. 
C.K. 

C.  K,  S. 

9 

Noon 
3 
6 

W.  NW. 
W.  NW. 
NW. 

3 
3 

Clear 
Clear 
Clear 

° 

Noon 
3 
6 

NW. 
W. 

I 

Clear 
Clear 
Clear 

° 

9 

SW. 

' 

C.  K, 

10 

9 

NW. 

^ 

Clear 

" 

9 

W, 

■ 

Clear 

° 

REMARKS, 

January  17. 
ig. 
27. 

Light  snow  in  the  m 
Rain  from  lot'  50^3. 
Snow  from  8"  p.  m.  t 

tning. 

m.  loetp,  m, ;  amount,  0,284 

0  III'  a,  m,  on  the  281h  ;  dcpt 

inch, 
1,  3  indies. 
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WIND. 

0 

WIND. 

0 

WIND. 

0 

Day. 

Hour 

Weather. 

§ 

Day. 

Hour 

Weather. 

= 

Day. 

Hour 

Weather. 

g 

Direction 

Force. 

1 

Direction 

Force 

s, 

Direction. 

Force 

£ 

Jan's't 

3 

9 

Noon 

3 

6 

W.  NW. 

W.  NW. 

W.NW. 

W.NW". 

S. 

NW. 

W. 

; 

Ciear 
Clear 
Clear 
Ha7.e 
Haze 
C,K, 
O.K. 

7 

1873. 

1872. 

q 

W, 

^ 

C.  K, 



__ 

Ftb.  I 

NW, 
NW. 

I 

Clear 
Clear 

0 

Feb.  2 

SE, 
W, 

Clear 
C.S. 

T 

Feb.  3 

NE. 
NE, 

3 

Snow 

10 

6 

NW. 
W.  NW, 

; 

Clear 
Clear 

I 

W. 

N, 

C.S. 
Hai:e 

4 

NE, 
N. 

Hail 

'° 

N.  NW. 

SE. 

I 

Clear 
C. 

° 

Noon 

N.NE. 
E. 

Haze 
Haze 

Noon 

N, 
N.NW, 

^ 

Hail 
Mist 

in 

G 

S. 

C.S. 

6 

NE. 

K. 

NW, 

K. 

1 

SE. 

^ 

Clear 

° 

9 

NE. 

K. 

NW. 

3 

Sleet. 

to 

Feb.  4 

6 

NW, 
NW. 

NW. 
W.  NW. 

3 

Snow 
C.  K. 
C.  K.  S. 
C.  K. 

5 
3 

Feb.  5 

3 
b 

NW. 
NW. 
NW. 
NW. 

I 

C.K. 
Clear 
Clear 
Haze 

"0 

Feb.  6 

3 

6 

SE. 

NE, 
SW. 

s. 

Haze 
C.S. 
C.  S. 

2 

Noun 

NW. 

NW. 
NW. 

3 

C.  K. 

C. 

C.  K.  S. 

C. 

4 
6 

Noon 
3 
6 
9 

W. 

N.NW. 
E. 
E. 

^ 

Haze 
C.K. 
C.  K.  S. 
Haze. 

8 

a 

Noon 
3 
6 
9 

s. 

SW, 
NW, 

3 

K. 

N. 

1:1. 

\l 

Feb.  7 

NW. 
NW. 

3 

Clear 
Clear 

0 

Feb.  8 

NW. 
NW. 

J 

C.K. 
C.  K. 

Feb.  9 

NE. 

NE. 

I 

K. 

K. 

10 

6 

NW, 

N.NW. 

I 

C,K. 
C.  K. 

^ 

6 

N. 
NE. 

K. 
Haze 

6 

NE. 

N. 

I 

K. 
K. 

m 

3 

N.byW. 

N.NW. 
N. 

J 

C.  K. 
C.K. 

t 

Noon 

E. 
N. 
N.  NE. 

K. 
K. 
K. 

;« 

Noon 
3 
6 

N. 
N, 
N. 

I 

K. 
K. 
C.K. 

11 

9 

N. 

' 

C.  K.      . 

7 

9 

NE. 

C.K. 

10 

9 

N 

Snow. 

10 

Feb.  10 

3 

N, 

NE. 

NW. 

3 

Sleet 
C.K. 
K. 

9 

Feb. II 

3 

NW. 
NW. 
NW. 

C.K. 

K. 

K. 

7 

Feb.  12 

7 

NW. 
NW. 
NW. 

Clear 

C. 

C.  K,S. 

7 

N.  NW. 

C,  K, 

NW. 

N. 

NW. 
NW, 

^ 

C,  K. 
C.K, 

In 

NE. 
E. 

C.  K. 
C.K, 

Noon 

N. 

C.K. 

" 

NW. 

K. 

9 

NW. 

' 

K. 

10 

9 

SE. 

Clear 

9 

NE. 

C.  K. 

10 

REMARKS. 

February  3.  Snow  during  the  day  ;  depth.  3  inches. 

1,0.684  inch. 

9,  Snowing  lightly  al  gh  p.  m. 
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Day. 

Weather. 

Hour, 

Weather. 

Direction. 

^■orce. 

DitectTon. 

Torce.; 

Direction. 

■orre. 

P- 

1373. 

i372. 

1B72. 

Feb.  13 

NE, 

C.K. 

9 

Feb. 14 

° 

NW. 

C.K. 

Feb.  15 

NW. 
NW. 

^ 

Clear 
Clear 

n 

K. 

NW. 

Clear 

6 

NW. 

C.  K.S. 

N.NE. 

Fog 

NW. 

C.  K. 

NW. 

C.  K. 

NW, 

C.  K. 

W.  NW. 

C.K. 

NE. 

Fo| 

NW. 

C.K. 

W. 

C.  K.  S. 

SW. 

Fog 

6 

6 

9 

s. 

Fog 

10 

9 

NW. 

3 

C.K. 

3  1 

9 

W. 

C.  K. 

NW, 

C.K. 

Feb.  17 

NE. 

Snow 

"~ 

Feb.  iS 

N.NW. 

, 

C.K. 

, 

NW. 

C.K. 

K. 

Clear 

NW. 

C.  K.  S. 

6 

NE. 

K. 

6 

NW. 

NW. 

C. 

^ 

NE. 

Snow 

NE. 

C.S. 

3 
& 
9 

NW. 

"W. 

NE. 

E. 

Cleav 
C, 
C.  K. 

Noon 
3 
6 
9 

N. 
N. 
N.  NW. 

; 

C.K. 

K. 

C.K. 

1^ 

Noon 
3 
6 
9 

SE. 
K. 
W. 

; 

C.K. 
C.  K.- 
C.  K. 
C.K. 

9 
<3 

Feb. 19 

'T 

w. 

C.  K. 

Feb. 20 

NW.                  2 
NW.          1       1 

Clear 

4 

Feb,  31 

0 

S.  SW. 
SW. 

r 

C.K. 
C.  K. 

7 

NW.                3 

W. 

C.  K.  S. 

N.NE. 

C.K. 

NW. 

Clear 

NW. 

C.K. 

3 

3 

N.NE. 

NE. 

NE. 

C.K. 
C.K. 
C.S. 

Noon 
3 
6 

W. 
SW. 
W.  SW. 

r 

C.K. 
C.K. 
C.  K.  S. 

3 

Noon 
3 
6 

W.NW. 
W.NW. 
W.  NW, 

3 

C.S. 
C.S. 
C.K. 

4 

9 

NW. 

C. 

3 

9 

SW. 

' 

C.K. 

10 

9 

NW. 

3 

C.K. 

9 

Feb.  22 

NW. 

C.K, 

~ 

Feb.  23 

0 

NW. 

N. 

I 

Clear 
Clear 

7 

Feb. 24 

S, 
S. 

. 

C.K. 

Clear 

7 

N. 

C.  K.  S. 

S. 

Clear 

NW. 

C.  K.  S. 

h 

S. 

C.K. 

s. 

llazc 

Noon 
3 
6 

NW, 
NW. 

NW. 

C.K. 
C.K. 
S. 

J 

Noon 
6 

S.  SW. 
S.  by  S. 

' 

C.  K. 
C.S. 

5 

3 
6 

s. 

' 

Haze 
Haze 

NW. 

^ 

C.  S. 

3 

9 

S.  by  W. 

' 

C.K. 

ji 

9 

s. 

^ 

C.K. 

9 

Feb.  25 

SW. 

= 

C.K. 

lO 

Feb.  26 

NW. 
NW. 

3 

Clear 
Clear 

T 

Feb.  27 

W.NW. 

w. 

. 

Clear 
Clear 

T 

NW. 

Clear     ' 

w. 

Clear 

s. 

C.K. 

3 

W. 

C.K. 

0 

W.NW. 

C. 

Noon 

NW. 
NW. 

C.K. 
C.K. 

Noon 

W.  NW. 
NW. 

3 

C,  K. 
C.K. 

9 

Noon 

W. 

W.  NW. 

I 

C.S. 
C. 

3 

W.  NW. 

C.K. 

6 

NW. 

C.K. 

6 

NW. 

C.K. 

9 

NW. 

Clear 

° 

9 

W.  NW. 

"^ 

C. 

g 

NW. 

" 

Clear 

" 

REMARKS. 

Feliruaty  15.  Snowing  lightly  at  intervals  d 

ring  the  day. 

16,  Light  snow  at  10*'  40"  p.  m. 

23.  Lunar  halo  at  3^  p.  m. 

0.334  inth. 

26.  Bright  zodiacal  light  visible  fr 

am  71-  10  81'  p.  m,    The  apex 

xtendcd  nearly  to  the  Pleiades, 
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'^ 

Day. 

Hoi.r 

Weather. 

Day. 

Hour 

Weather. 

Day. 

Hour 

Weather 

Direction. 

r„ccl 

■3 

Diiection. 

Force 

■3 

Force 

K 

u. 

P.   ] 

fl. 

1872. 

1873 

1872. 

Feb.  28 

3 
6 

No'on 
3 
6 
9 

NW. 
NW. 

NW. 
NW. 
N.  NW. 
N.  NW. 
NW. 
SK. 

I 

Clear 

Clear 

Clear 

Clear 

C. 

Haze 

O.K. 

C.  K. 

6 

Feb.2G 

3 
6 

3 
6 
9 

NW. 

NW. 

NE. 

E. 

NE. 

N. 

N. 

N. 

! 

C.K. 

K. 

K. 

Snow 

Snow 

Snow 

Snow 

Haze 

S 

Mar.  1 

3 
6 

NW. 

NW. 
NW. 

] 

C.  K.  S. 

Clear 

Clear 

5 

Mar.  2 

3 

NW. 
NW. 
NE. 

K 
K 
Snow 

^ 

„„„ 

I 

NW. 

NW. 
NW. 

I 

C.K. 
C.K. 
C.K. 

9 

3 

NW. 

Clear 

N. 

Snow 

N.  NW. 

Clear 

NW. 
NW. 

\ 

Clear 
Clear 

° 

N. 
N. 

Snow 

10 

N.  NW. 
NW. 

S. 
C. 

; 

NW. 

C.  K. 

h 

6 

NW. 

K. 

6 

W. 

C.K. 

9 

NW. 

^ 

K. 

10 

9 

NW. 

^ 

C.K. 

9 

9 

W. 

' 

C.K. 

^ 

NE.           ■       ( 

C.  K. 

NW. 

Cle.ir 

1 

NW. 

Clear 

"  ■ 

S.               ;       I 

C.K. 

NW. 

Clear 

NW. 

6 

S.                     j: 

K. 

NW. 

W.  NW. 

8.  SW.             I 

C.  IC. 

NW. 

C. 

NW. 

C. 

T 

Noon 

S.  SE.       j       I 
NW.         1       I 

C.  S, 
C.K. 

4 

Noon 

W. 
W.NW. 

5 

Clear 
Clear 

° 

Noon 

W. 

5 

Clear 
Clear 

6 

NW.         i      4 

C.K. 

6 

NW. 

Clear 

6 

W. 

C.K. 

9 

° 

9 

NW. 

^ 

Clear 

" 

9 

NW. 

3 

Clear 

° 

1 

Mar,  7 

^ 

NW. 

Clear 

^ 

Mar.  8 

Q 

NW, 

K. 

Mar.  g 

p 

E. 

N. 

TO 

NW. 

Clear 

NW. 

K. 

SE. 

N. 

6 

NW. 

Clear 

NW. 

K. 

E. 

K. 

NW. 

Clear 

NW. 

K. 

NE. 

N. 

W.  NW. 

C.  S. 

SW. 

K. 

Noon 

NE. 

N. 

W. 

C.K. 

SE. 

K. 

NE. 

N. 

6 

W. 

C.  K. 

6 

S. 

K. 

f, 

NW. 

Mist 

9 

NW. 

^ 

C.K. 

b 

9 

S, 

■ 

Slccl 

^ 

9 

E. 

Haze 

„ 

Mar.  10 

J, 

E. 

J 

N.                .0 

Mar.  11 

Q 

NW. 

Clear 

^ 

Mar.  12 

p 

N. 

J 

K. 

TO 

SE. 

N. 

NW. 

Clear 

NW. 

K. 

6 

NW. 

N. 

6 

N. 

C.K. 

h 

N. 

Snow 

NW. 

N. 

NE. 

C.K. 

(S 

NW. 

Snow 

NW. 
NW. 

I 

N. 
N. 

TO 

Noon 

SE. 
NE. 

C.K. 
Snow 

Noon 

NW. 
NW. 

3 

C.K. 
C.K. 

4 

6 

W. 

C.K. 

6 

N.  NE. 

Snow 

6 

NW. 

C.  K. 

9 

NW. 

^ 

Clear 

" 

9 

NE. 

K. 

10 

9 

NW, 

C.K. 

REMARKS, 

February  39.  Snow  from  8'^  a.  m.  to  (>'^ 

p.  m.;  depth,  2.5  inches. 

March         2.  Snow  from  3"  1$""  a.  m.  t 

jl"  p.  m.;  depth,  6.5  inches  ; 

lelted  snow, 

ch. 

4.  Snowing  lightly  at  6°  25™ 

.  and  sleet  at  7"  25°'  p.  m. 

10.  Rain  during  the  day;  am 

unt,  1.070  inches. 

1 1.  Snow  from  3"  to  S""  p-  m-; 

depth.  1.25  inches. 
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^- 

p; 

Day. 

Hniir 

Weather. 

'•^ 

Daj. 

Hour 

Weather. 

■5 

Day. 

flonr 

Weather, 

'd 

Direction 

Force 

1 

Direction. 

Force 

s, 

Direction, 

Force. 

s 

1S72. 

rS72. 

1S72. 

Mar.  13 

I 

NW. 
NW. 
W. 
S.  SW. 

I 

Clear 
Clear 
C.  K. 
C.S. 

Mar.  14 

6 

SE, 
SE. 
W,  NW. 

NE. 

K. 

K. 
K. 

Fog 

ro 

Mar.  15 

6 

SE, 
NW. 
NW. 
NW. 

K. 

C,  K. 
C.K. 

C.K. 

SE. 
S. 

I 

O.K. 
C.  K.  S. 

(^ 

Noon 

SW. 

NE. 

K. 
K. 

TO 

Noon 

NW. 

NW, 

3 

C.K. 

C.K. 

6 

s. 

SE. 

' 

C.  K, 

K. 

9 

6 
9 

NE. 
E. 

^ 

N. 
N. 

\l 

6 
9 

NW. 
NW. 

3 

Clear 
Clear 

i 

Mat.  16 

NW. 

NW. 

3 

K. 
C,  K. 

f. 

Mar.r: 

„ 

SE. 
S,  SE. 

I 

K, 
K. 

ro 

„„,,. 

NW. 
NW, 

I 

C,  K. 
Clear 

3 

6 

N. 

O.K. 

6 

S,  by  W. 

6 

NW, 

Clear 

W, 

C.S. 

S.  by  W. 

Snow 

TO 

W. 

C.K. 

Calm 

Noon 

Noon 

W,  SW. 

Calm 

Clear 

■! 

SW. 

K. 

SW. 

C.K. 

6 

SE. 

C.  K.  S. 

3.  SW. 

C.  K,  S. 

6 

C.  K.  S. 

' 

SE. 

' 

C.K. 

7 

9 

W. 

^ 

C.  K. 

10 

9 

S. 

^ 

Clear 

° 

Mar,  19 

R.  SW. 
SW. 

2 

Clear 
Clear 

T 

Mar.  20 

NW. 
NW. 

Clear 
Clear 

~ 

Mar.  21 

NW, 
W. 

2 

Clear 
C.K. 

T 

6 

S.  SW. 
SW. 

C.  K.S. 
liaze 

' 

6 

NW. 
NW. 

^ 

Clear 
C.  K. 

° 

6 

W. 

NW. 

3 

C,  K.  S. 
C. 

; 

3 
6 

W, 

NW. 

NW. 

5 

C. 

C.  K. 

C.  K.  S. 

-\ 

5 
6 

NW. 
NW. 

6 
6 

C.  K, 
C.  K. 
C.K, 

b 

Noon 
3 
6 

w'. 

6 

C, 
C. 
C,  K, 

I 

' 

NW. 

4 

C.K. 

_^ 

9 

W.  NW. 

4 

Clear 

° 

9 

W.NW, 

3 

Clear 

° 

Mac.  22 

W, 
SW. 

3 

Clear 
Clear 

0 

Mar.  23 

SW. 

S, 

1 

Snow 
Snow 

10 

Mar.  24 

NW. 
NW. 

2 

C.K. 
C.K. 

T 

6 

W.NW. 
W. 

C.K. 
C.  K. 

b 

6 

E. 

; 

K. 
K. 

TO 

b 

N.  by  E. 

NW. 

I 

C.  K.  S. 
C. 

^ 

Noon 

SE,' 

C,  K. 
C.K. 

TO 

SW. 

W.  NW. 

2 

C,  K, 

K. 

io 

W. 

NW. 

3 

Clear 

° 

S. 

K, 

6 

NW. 

C,  K. 

N.NW. 

Clear 

9 

S.  SW. 

3 

K. 

10 

9 

NW. 

^ 

C.K. 

4 

9 

W. 

^ 

Clear 

° 

Mar.  25 

NW. 

N,  NW. 

. 

Clear 
Clear 

0 

Mar.  36 

NE, 
NE, 

N. 

.0 

Mar.  27 

NW. 
NW. 

I 

C.K. 
C.  K. 

ro 

N.  NE. 

Fog 

6 

N. 

N. 

6 

NW. 

C.K. 

E. 

N,  NW. 

N. 

N. 

Noon 

S,  SE. 

SE. 

.K. 
K. 

9 

N.NW. 
NW. 

^ 

N. 
Mist 

TO 

NW. 

NW. 

3 

Clear 

° 

6 

SE. 

N. 

NW. 

C.  K, 

NW. 

9 

NE. 

= 

N. 

10 

9 

NW. 

" 

C.K. 

10 

9 

W.  NW. 

^ 

Clear 

° 

REMARKS. 

March  1 

4.  Rain  at  5''  30"  p.  m.;  amount,  0,328 
,.  Lunar  halo  at  0''  p,  m. 

6.  Lunar  halo  at  ^^  p.  m. 

7.  Snow  during  the  morning  ;  depth,  1 
3.  Snow  at  3"  a.  ni.;  depth,  0.25  inch. 

5.  Rain  from  4''  ij"!  p.  m.  to  3"  p.  m.  on 

5  inches, 
the  26tli ; 

atnount,  0.9.8 

nch. 
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Hour 

Weather. 

Hour 

Weather. 

Day. 

Hour 

Wealher- 

Direction. 

F  rce. 

□  ireclion. 

Force 

C 

Direction, 

Force 

■^ 

1872. 

1872. 

1872, 

3 

NW. 
W.  NW, 

Clear 
Clear 
Clear 

" 

Mar,  29 

2 

S.  SE, 

S. 

S.  by  W. 

C.  K. 
C.  K. 

10 

Mar.  30 

i 

W. 
NE, 
NE. 

J 

C.  K. 
O.K. 
C.  K.  S. 

6 

NW. 

Clear 

K. 

E,  NE. 

Haze 

I 
9 

W. 
SE. 
S. 
S.  SE, 

C,  K, 
C.  K. 
C,  K. 
Ha^o 

7 

Noon 

6 
9 

W. 

W.  NW. 

W. 

O.K. 
C.  K. 
C.  K.  S. 
C. 

8 

Noon 
3 
6 
9 

E. 
E, 
NE, 
E.  NE. 

3 

C.  K. 
K. 

C.  K. 
K. 

i^ 

Mar.  31 

3 

6 

9 

Noon 

9 

NE, 
NE, 
NE, 

W.  NW. 
S, 

s,  'sw. 

NW. 

4 

K. 
N. 
N. 
Fog 
Haze 
C.  K. 
C.  K,  S. 
C,  K. 

7 

NW, 

C,  K. 



Apr,  2 

„ 

NW, 

Clear 

S.  SE, 

C.  K. 

-~ 

NW, 

C.  K. 

NW. 

Clear 

SW. 

Clear 

6 

NW. 

C.  K.  S. 

6 

W. 

Clear 

6 

SW. 

C.  IC.  S. 

W, 

W. 

Clear 

S.SW. 

C.  K. 

W. 

W.  NW. 

4 

C.  K, 

I 

W. 
W. 

I 

Clear 
Clear 

S. 
SW. 

C.  K. 
C.  K. 

9 

6 

NW. 

C.  K, 

6 

SW. 

O.K. 

fi 

N.NW. 

C.  K.  S. 

9 

NW. 

3 

Clear 

" 

W. 

' 

Clear 

__ 

9 

N.NW. 

3 

K.  S. 

10 

Apr,  4 

3 

N. 
NW, 
NW, 
N. 

■ 

C,  K.  a 
C.  S. 
C.  K. 

10 

Apr.  5 

3 
6 

NW, 
NW. 

N\V. 

I 

Clear 
Clear 
Clear 
Clear 

7 

Apr,  6 

3 
6 

W. 
S. 
S. 
S. 

; 

Clear 
C.  K, 
Haze 
Haze 

3 

Noon 

NW, 
NW, 

g 

C. 
C.  K. 

Noon 

NW. 

W.  NW, 

= 

S. 
S. 

f 

Noon 

S. 

S.  SW. 

I 

Haie 
Haze 

N.byW. 

C. 

6 

C.  K. 

6 

s. 

K. 

5 

NW. 

^ 

S. 

^ 

9 

NW. 

^ 

C.  K. 

_^ 

9 

s. 

^ 

iO 

Apr.  7 

3 
6 

S. 

S. 

; 

N. 
N. 
N. 
N. 

!o 

Apr.  8 

I 

SE. 
SE, 

N,  NE. 
NE. 

[ 

C.  K. 
K. 

Mist 
Fog 

¥ 

Apr,  9 

3 
6 

E. 

E. 

E.  NE. 

NE. 

I 

K. 
N. 

T 

s. 

\ 

Haze       - 
K. 

10 

Noon 

W. 
K. 

; 

C.  K. 

lo    ! 

S.  SE. 

C,  K. 

g 

S,  by  W. 

6 

E. 

K. 

6 

SW. 

N. 

9 

^ 

'1 

9 

NE, 

^ 

N. 

10 

9 

W, 

N. 

10 

REMARKS. 

March  31.  Rain  at  3^  a.  m. ;  amoimt,  0.126  incli. 

Lightning  in  the  east  al  7"  30  p,  m. 

6.  Rain  from  gh  20™  p.  m.  10  loH  a.  m,  on  the  7th ;  amount,  0.5 

23  inch. 

9.  Rain  at  intervals  during  the  day  ;  amount,  0.660  inch. 

Hosted 

3.C 

3OO 

S 

METEOROLOGICAL  OBSERVATIONS. 


^ 

,,- 

1 

t; 

Day. 

Hour 

Weather. 

g 

Day. 

Hour 

Weather. 

9 

Day. 

Hour 

Weather. 

g 

Direction 

Force 

1 

Direction 

Force 

1 

Direclion. 

Force 



(S 

r872. 

1872. 

1872. 

Apr.io 

SW. 

N, 
N. 

^R 

Apr.  n 

W.  SW. 
W.  SW. 

= 

S. 
Clear 

^ 

Apr.  12 

SW. 

' 

C.K. 
C.K. 

^ 

NW. 

C.  K. 

6 

NW. 

6 

W. 

C.  K. 

9 

C.  K. 

NW. 

C. 

S. 

C.  K. 

Noon 
3 

W, 

Clear 
C.  K. 

° 

Noon 

NW. 
NW. 

f 

C. 
Clear 

S.                       1          2 

S.  SW,            3 

Haze 

N. 

m 

6 

W. 

Clear 

6 

W, 

C.K. 

6 

SW.                 2 

C.K. 

9 

Cleat 

" 

9 

W. 

^ 

Clear 

° 

9 

SW.                 2 

C.  K. 

" 

Apr.13 

S. 
SW. 

N. 

~ 

Apr.  14 

0 

NW. 
NW. 

= 

Clear 
Clear 

0 

Apr,  15 

SW, 
NE. 

C.K, 
C.K, 

3 

6 

NW. 

2 

N. 
C.  K. 

^ 

W, 

W,  NW. 

3 

C,  K.  S. 
C,S. 

7 

6 

E. 
S. 

C.K. 
N. 

m 

3 

W. 

SW. 

3 
3 

C.  K. 
O.K. 

ft 

W. 
W. 

C. 
C. 

« 

Noon 

SE. 
SE. 

N. 
K. 

!o 

6 

Clear 

6 

NW. 

C.K. 

6 

NE. 

Mist 

9 

w. 

Clear 

'^ 

9 

NW. 

^ 

Clear 

9 

SE. 

N, 

10 

Apt.  16 

NW. 
NW. 

3 

N. 
N. 

^ 

Apr.  17 

NW. 

I 

Clear 

0 

Apr,  18 

0 

E. 

C.K. 

ro 

6 

N.  NW. 

3 

C.  K. 

6 

NW. 

Clear 

6 

NE. 

K. 

NW. 

C,  K. 

S.  by  W. 

C,  K. 

NE. 

C.  K. 

I 

N.  by  W. 
NW. 

4 

3 

C.  K, 
Clear 

4 

Noon 

S. 

s. 

^ 

C.K. 
C.K. 
C.  K. 

9 

I 

E. 
E. 
SE. 

K. 
K. 
K. 

lo 

9 

Clear 

" 

g 

SE. 

^ 

C.K. 

(J 

9 

NE. 

' 

K. 

10 

Apr,  ig 

1 

N.  NW. 
NW. 
NW. 
NW. 

N. 
N. 

C.  K,  S. 
C.  K. 

7 

Apr..o 

3 
6 

W. 
W. 

SE, 

; 

C. 
C. 
C. 
Haze 

3 

Apr.  21 

3 
6 

E, 
E. 

NW. 
SE. 

I 

C.K. 

T 

Noon 
3 

NW. 

3 

C,  K. 
C.  K. 

0 

S. 
S. 

I 

C.K. 
C.K. 

Noon 

S. 
SW. 

2 

C.  K. 
C.  K. 

I 

6 

NW, 

C. 

6 

E. 

C.K. 

6 

S. 

C.K. 

9 

NW, 

^ 

Clear 

" 

9 

SE. 

' 

C. 

9 

S.  by  E. 

' 

C.K. 

Apr.  22 

S, 
SW. 

. 

C.K. 

C.  K.  S. 

6 

Apr.  23 

NW. 

Q 

Clear 
Clear 

0 

Apr.  24 

S, 

s. 

"7 

C. 
C. 

NW, 

C,  K.  S. 

6 

NW. 

Clear 

6 

s. 

C. 

NW. 

C.  K, 

Clear 

s. 

C.K, 

Noon 

NW. 

3 

C.  S. 
C. 

Noon 

W. 
S.-SE. 

I 

Clear 

° 

Noon 

s. 

SW, 

C.K. 

6 

NW. 

C.  K. 

S, 

C. 

9 

NW. 

C.K. 

' 

9 

S, 

' 

Clear 

9 

w. 

Clear 

° 

REMARKS. 

Ar 

ril  10.  A  faint  aur 
rs.  Rain  at  3" 
15.  Rain  at  7'' 

17,  Lunar  halo 

18.  Rain  at  inl 

ora  visible 
0™  a!  m.,  a 
"all'duri 

during  the  evening  till  ii"  p.  m.     It  was  a  faint  di 
nt.  0.224  i"ch. 
d  continued  through  the  day ;  amount,  o,2()0  inch 

g  the  afternoon ;  itmonnt,  0.230  inch. 

Tuscd  glow,  with  no 

rch  or  streamers. 
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■rt 

>. 

^ 

Day. 

Hour. 

Wcatlier. 

g 

Day. 

Hour 

Weather. 

§ 

Day. 

Hour 

Weather. 

c 

Direction. 

Fotce. 

(£ 

Direction. 

Force. 

£ 

Direction.  Force. 

1 

1S72. 

1872. 

1872. 

Apr.  25 

S, 

; 

Clear 
Clear 

° 

Apr.  26 

S. 

J 

C.K. 

^ 

Apr.  27 

NW. 

Haze 
Haze 

6 

s. 

C. 

6 

SW. 

C.K. 

M 

6 

N, 

Haze 

s. 

h 

S.  by  E. 

C.K. 

H 

NW, 

Haze 

Noon 
3 
6 
9 

SE. 
SE. 
S. 
S. 

^ 

C. 

O.K. 
C.K. 
O.K. 

3 
3 

' 

SW. 
W. 

W. 

' 

Haze 
Haze 
Haze 
C.K. 

6 

3 
6 
9 

W. 
W. 

N.  NW. 

N.NE. 

Haze 
Haze 
C.K. 
C.K, 

• 

Apr.  =8 

3 
6 

N.NE. 
NE. 

NE. 
NE. 

I 

K. 
K. 

C.K. 
C.K. 

l°o 

Apr.  29 

6 

w. 
w. 

NW. 
N.NE, 

I 

C.  K. 
C.K. 
Haze 
Haze 

3 
3 

Apr.  30 

I 

SE. 
W. 
W. 
SE. 

^ 

C,c„ 
Clear 
C.  S. 
Haze 

4 

Noon 

N. 

J 

K. 

In 

Noon 

SW. 

S.  by  W. 

; 

Hai^e 
Haze 

Noon 

S. 

s. 

C.K. 
C.K. 

6 

s,  sw. 

C.K. 

C. 

SE. 

C.K. 

' 

sw. 

^ 

C.  K. 

9 

SE. 

' 

Clear 

JL 

9 

SW. 

'■ 

S. 

May    1 

SE. 

^ 

Clear 
C.  K, 

6 

May    2 

SE. 
W. 

. 

C.  K. 
C.K. 

May    3 

NW. 

NW. 

C.  K. 
C.  K. 

6 

w. 

C.  K, 

6 

NW. 

C.  K. 

S. 

C.  K. 

NW. 

C.  K. 

NW. 

C.  K. 

Noon 
3 
6 
9 

S. 

s. 

S.  SE. 
SE. 

4 
3 
3 

C.K. 
C.K. 
C.K, 
K. 

9 

I 
9 

S.  by  E. 
S.  ty  W. 
SW. 
NW. 

A 

C.K. 
C.  K. 
C.K. 
Clear 

7 

3 
6 

SW. 
W.  SW. 
SW. 
S.  SE. 

I 

C.K. 
C.K. 
C.K. 
K. 

7 

May    4 

NW. 
NW. 

C.  K. 
C.  K. 

10 

May    5 

NW. 
NW. 

3 

Clear 
Clear 

0 

May   6 

W. 
NW. 

I 

C.K. 
C.K. 

6 

NW. 

Clear 

6 

NW. 

C.K. 

C 

SW. 

C.  K. 

W.  NW. 

1 

C. 

1 

NW. 

Clear 

C.  K. 

C.  K. 

6 

W.  NW. 

Clear 

Noon 

NW. 

C.  K. 

W.  NW. 

C.K. 

W.  NW. 

Clear 

W.  NW. 

C.  K. 

NW. 

C.  K. 

W.  NW. 

Clear 

W.  NW. 

C.K. 

9 

NW. 

^ 

Clear 

9 

W. 

^ 

Clear 

° 

9 

NW. 

3 

C.K. 

3 

May    7 

0 

NW. 
NW. 

Clear 

2 

May    8 

NW. 
W.  NW. 

. 

C.  K. 

C.K. 

T 

May    9 

3. 
W. 

Haze 
C. 

NW. 

Clear 
C. 

° 

6 

W.  NW. 
NW. 

I 

C.K. 
Haze 

6 

w. 
sw. 

C.  K. 

b 

Noon 

S. 

Haze 

W.  NW. 
W.  NW. 

^ 

Haze 
Haze 

s. 
sw. 

Haze 

6 
9 

w! 

C.K. 
C.K. 

7 
4 

9 

NW.     ■ 
S. 

J 

C.  K. 
C. 

4 

9 

w. 
w. 

' 

Haze 
Haze 

REMARKS. 

April  37.  Lightning  and  thunder  at 

8"  30"  and  rain  at  g"  30"  p.  ii 

a.;  amount,  0.096  inc 

May     2.  Several  showers  during  t: 

e  morning;  amount,  0.290  in 

h. 

3.  Lighi  showers  after  7"  30° 

p.  m. ;  amount,  0.050  inch, 
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WIND. 

^ 

WIND, 

S 

WIND, 

g 

Day. 

Hour 

Weather. 

Day. 

Hour 

Wcalher. 

Day, 

Hour 

Wealher, 

Djrecllon 

Force 

^ 

Direction. 

Force 

■3 

D,„c„„„,U,„ 

•E 

m 

!h 

1872. 

1872. 

Majio 

3 

a 

NW. 
W. 

I 

Haze 
C.  K. 

May  II 

6 

S. 
SW. 

: 

C   K. 
Haze 

3 

4 

3 
6 

SW, 
SW. 

^ 

C,  K. 

C.K. 

SE, 

C.  K. 

r. 

S.  SE. 

Haze 

w. 

C,K. 

Noon 

S. 

S.  by  W. 

I 

C. 
C. 

:] 

SW. 
S.  SW. 

3 

C.  K. 
C.K. 

TO 

N. 
W.NW. 

Haze 
Haze 

6 

Haze 

6 

S. 

C.  K. 

H 

6 

W.  NW. 

C.K. 

(> 

9 

S. 

^ 

C.  K. 

^ 

9 

S. 

" 

C.  K. 

q 

N. 

^ 

C.K, 

^ 

May  13 

NW. 
NW. 
NW. 
NW. 

3 

K. 

C.  K.S. 
C.  K. 
Clear 

4 
5 

May  14 

3 

NW. 
NW. 

NW. 
N.  by  E. 

I 

Clear 
Clear 
Clear 
Haze 

7 

May  15 

3 

NW. 
NW. 
SW. 
SW. 

; 

Haze 
Haze 
C.K, 
C,  K. 

a 

Noon 

NW. 

Clear 
C.  K. 

NW. 
NW. 

3 

Haze 
Haze 

S. 

s. 

3 

Haze 
Haze 

N. 

C.  K. 

6 

NW. 

C.K. 

S.  SW. 

C.K. 

3 

NW. 

^ 

C.  K. 

4 

9 

SW. 

' 

Haze 

9 

S.  by  E. 

^ 

C.K, 

M»y  16 

6 

SE. 
SE. 
N. 

N.NE. 

I 

K. 
K. 

C.  K. 
C,  K. 

s 

May  17 

I 

N.NE. 
N, 

NW. 
NE. 

I 

Haze 
Haze 
Haze 
Haze 

May  18 

i 

SE. 
SE. 
SE. 
SE. 

\ 

rikze 
C,K, 
K. 

.0 

3 

& 

NE. 
SW. 
NW. 

N. 

I 

Haze 
Haze 
Haze 
Haze 

Noon 
3 
6 

SW. 
SW. 
S.  SE. 
S.  SE. 

' 

Haze 

Haze 
C.K. 

,0 

Noon 
3 
6 

E. 
E. 
SE. 
SE. 

i3 

K. 
N. 
N. 
N. 

s 

May  19 

3 
6 

SE. 
SE. 
SE. 
SW. 

3 

3 

N, 
N. 
K. 
C.  K. 

10 

May  20 

I 

W. 
W. 
W. 
SW. 

C.  K. 
C.K. 
C.K. 
C. 

3 

5 
3 

May  21 

3 

NW. 
NW. 
W. 

w. 

3 

C.K, 
Clear 
Clear 
C,  K. 

7 

Noon 

W.  NW. 

C.  K. 

W. 

C.K, 

fi 

w. 

C.K. 

6 

W.  SW. 
W. 

3 

C.  K. 
C.  K. 

3 

3 
6 

W. 
SW. 

C.  K. 
C.K. 

5 

3 
6 

W.NW. 
NW. 

3 

C. 

3 

9 

W. 

' 

C.  K. 

9 

N.  by  W. 

C.  K.  S, 

7 

9 

NW. 

' 

Clear 

° 

May  23 

3 
6 

NW. 
NW. 
NW. 
S,  by  W. 

I 

Clear. 
Haze 
C.  K. 
Haze 

6 

May  23 

3 

s. 

S. 

s. 

W.  SW. 

I 

C.K, 
C.  K. 
C.  K. 
C.K. 

7 

May  24 

\ 

NW, 
NW, 
NW, 

S, 

\ 

Clear 
Clear 
C.K. 
Haze 

7 

Noon 

SE. 

C.  K. 
C.  K. 

TO 

NW, 
NW. 

4 

C. 
C. 

3 

Noon 

SE, 
S, 

I 

C.K. 
C.K. 

9 

6 

SE. 

N. 

6 

NW. 

C,  K. 

h 

S, 

C.K, 

' 

S. 

^ 

UK, 

10 

' 

N.  NW. 

C.K. 

9 

S, 

' 

K. 

10 

REMARKS. 

May  18. 
32. 

Rain  from  3"  p.  m,  to  3"  a.  m.  on  the  iQth ;  amoiin 
Lightning  in  the  southeast  during  the  evening. 
Heavy  shower  at  5I'  p.  m. ;  amount,  0.420  inch. 

1,  0.140  inch. 
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a 

Day, 

Hour 

Hour 

Weathct, 

Direcdon. 

Force 

I 

Direction. 

Force 

1 

Direction,  Force 

1 

1 

1872. 

1872. 

1873. 

May  25 

9 

W.  ' 

W. 

W.  NW. 

NW. 

W.byN. 

W. 

I 

3 

N. 

K, 

K. 

C.K. 

C.  K. 

C.K. 

K. 

7 

May  26 

I 
9 
Noon 
3 
6 

NW. 

N. 

NE. 

NE. 

NE. 

3. 

^ 

K 

C.K. 

C.  K. 

C.K. 

C.K, 

C. 

Clear 

S 

g 

6 

May  27 

I 

3 
6 

3W. 

S, 

3,  SW. 

w!  NW. 

3 
3 

Clear 
Clear 
Clear 
C,  K, 

C.K. 

N. 

N. 

3 

8 

9 

w. 

' 

K. 

„ 

1. 

9 

s. 

' 

Clear 

_1 

9 

W, 

C. 

1 

May  2S 

3 

C 

No'™ 
3 

5 

NW. 

NW. 

W. 

W.  NW. 

W. 

NW". 

W.  by  S. 

W.  NW, 

3 

3 

C.  K, 

C. 

Clear 
C.  K. 
C.K. 
C,  K. 
C.  K. 

7 

May  2t, 

6 

No'o,, 
3 
6 
9 

W.NW. 

N. 

W,  NW. 

SW. 

SE. 

S. 

S. 

SE. 

\ 

C,  K, 
C. 

C.K. 
Clear 
C.  K. 
C.K. 
C.  K. 
C,  S. 

3 

7 

May  30 

3 
6 

h 

SE. 
SE, 

NE. 

SW. 

N, 

N. 

S, 

N, 

; 

c. 

C.K. 
C.K. 
C,  K. 

C.K. 
C.  K, 

c.k'! 

6 
9 

9 

May  31 

3 

g 

Noon 
3 
6 
9 

NW. 
NW. 
NW. 
NW, 
NW. 
NW. 
NW. 
NW. 

3 
3 
3 
3 

Clear 
Clear 
Clear 
C.K. 
C.K. 
C.K. 
Clear 

4 
4 
3 

June  I 

3 
6 

NW. 
NW. 
NW. 
NW, 

3 
3 

C.  K. 
C.  K. 
Clcir 
C.K. 

2 

June  2 

I 

SE. 
NE. 
N.  NE. 
N,  NE, 

C.  K. 
C-K, 

3 

June  3 

I 

N, 

NE, 

NE, 

3. 

; 

Clear 
Haze 
K. 
C.K. 

10 

I 

NW. 
SE. 

3. 

I 

C.K, 
C,  K. 
C.  K, 

7 

8 

Noon 
3 
6 

NE. 

E. 

E. 

I 

C.  K. 
C.  K. 
C.  K. 

3 

SE, 
SW, 
SW, 

^ 

C,  K. 
C.K. 
C,  K. 

S 

9 

SE. 

' 

K. 

10 

9 

SE. 

^ 

Clear 

° 

9 

SW. 

' 

C,  K, 

9 

J.;ne4 

3 

0 

sw. 
sw. 

3. 
SW. 

\ 

C.  K. 
C,  K. 
N. 

N. 

TO 

Jnnc  ; 

i 

NW. 
NW. 
NW. 
NW. 

3 
3 

C.  K, 
Clear 
C, 
C.  K. 

3 

June  6 

3 

NW. 
NW. 
NW. 

C,  K. 
Clear 
Clear 
Clear 

9 

Noan 

sw. 

SW. 

\ 

N. 
K. 

in 

Noon 

NW, 
NW. 

5 

C.K, 
C.K, 

I 

Noon 

W.NW. 
NW, 

C, 
C,  K, 

6 

W.  NW. 

C.  K. 

6 

NW. 

C.K. 

6 

NW, 

C.  K, 

9 

NW. 

* 

S, 

9 

N, 

C.K. 

' 

9 

NW, 

^ 

C,  K. 

4 

REMARKS. 

May   27 

Heavy  shower  sX  2"  40™  p.  ra, ;  al50  at  10"  40"!  p.  m. 
Very  light  Showers  in  llie  afternoon. 

iim 

itnt.  0-(,74  in':l>. 

4 

Rain  during  the  day  ;  amount,  0.374  inch. 

43—73 

r^^^ 
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Day. 

lloiu 



Weather. 

g 

Day. 

Hour 

Weather. 

g 

Day. 

Hour 

Weather, 

g 

Dhectioii 

Force 

s, 

Direction. 

Force 

k 

Direction, 

Force. 

S 

1572 

"tR7. 

r872. 

C.K. 

0       W. 

C.K. 

NW, 

SW. 

C.K. 

NW. 

C,  K.  S, 

NW. 

6 

SW. 

C.K. 

6 

SW. 

C. 

6 

W.  NW. 

Clear 

S. 

C.K. 

SW. 

C.K, 

SE, 

Clear 

3 
6 

SW. 
SW. 
SE. 

C.K. 

K. 

C.K. 

Noon 
3 
6 

w! 

W. 

C.  K. 
C.  K. 

9 

^1 

S. 

S, 
S. 

3 

C.  K, 
C.K. 
C.K. 

5 

SE. 

C.  K,  S. 

9 

W.  NW. 

^ 

C,  S. 

9 

S. 

C.  K.  S. 

9 

June lo 

^ 

S, 

S.  byW. 

sw; 

O.K. 
C.  K,  S. 
C.  K. 

6 

Junoi. 

3 

6 

W. 
NW. 
W.  NW. 

I 

Clear 
C.  K,  S. 
Clear 

3 

June  t2 

3 
6 

NW. 
NW, 
W. 

I 

Clear 
Clear 

7 

W.  SW. 

C.K. 

W. 

Clear 

W. 

CI  eat- 

Noon 

NW. 

N, 
C.  K. 

In 

NW. 

C. 
C, 

; 

Noon 

S.  bv  W. 
SW. 

^ 

Clear 
Clear 

° 

W.  by  N. 

6 

Clear 

G 

SW. 

Clear 

9 

W.  SW. 

C.K. 

3 

'■' 

W. 

Clcir 

° 

9 

W. 

^ 

c. 

' 

June.  3 

SW. 

Clear 



W. 



C.  S. 

— 

rim.r. 

NW. 

C.  K. 

fi 

SW. 

C.  S. 

SW. 

C.  K. 

NW. 

C. 

C. 

C. 

6 

NW. 

C.  S. 

Haxc 

SW. 

C.  K. 

NW. 

C.  K. 

Noon 

2 

SE. 
SE. 
S. 

Haze 

C. 

C.K. 

4 

3 
0 

SW. 
NW. 
N.NW. 

^ 

C,  K. 
C.  K. 
C.K. 

9 

Noon 

3 
6 

S.  SW, 
S. 

S. 

i 

C.  K. 
C.  K. 
C.K. 

9 

SE. 

C. 

9 

NW. 

^ 

N. 

ro 

9 

SW. 

' 

C.K, 

June  i6 

SW. 

w. 

1 

C,  K. 
C.K. 

„ 

Jnner7 

0 

N. 
N. 

r 

C. 
Clear 

2 

JunerS 

SW. 

w. 

I 

Clear 
Clear 

0 

„..w. 

I 

C,  K. 

6 

NW. 
W.  SW. 

; 

C.  K. 

6 

w. 

S.  SW. 

; 

&, 

„ 

Noon 

s. 

SW. 

; 

C.K. 
C.K. 

9 

s! 

I 

C.  K. 
C,  K. 

9 

w.  sw. 

SE. 

I 

C.  K. 
C.  K, 

3 

K. 

6 

S. 

C.  S. 

6 

SE, 

C, 

9 

N. 

' 

C,  K. 

. . 

9 

SW. 

'■ 

'II 

'■^ 

S,  SE. 

— 



June  iq 

SW. 

C. 

T 

T„n."o 

SW. 

C. 

, 

T„ne^, 

„ 

S. 

^ 

C,  K. 

^ 

C,  S. 

h 

W. 

Clear 

SW, 

r 

K. 

W. 

C,  K. 

6 

SW. 

1 

K. 

NW, 

C.K. 

SW. 

C.K. 

fp 

s. 

(. 

K. 

S. 

S.  by  E, 

C.K. 
C.  K. 

9 

Noon 

S.  SE. 
S. 

I 

C.  K.  S. 
C.K. 

7 

s. 
s. 

2 

c 
c 

K. 
K. 

b 

6 
9 

S.  by  E. 
SW. 

C. 

C,  K, 

^ 

b 
9 

SW. 

! 

C.  K. 

9 

9 

SW. 

■ 

c 

K, 

6 

REMARKS. 

June 

7.  Light  showers  al  l''  43'"  p.  m.     Lightning  m  the  northwest  at  8"  p 

111. 

i.  LigiH  shower  at  2''  p.  ra. ;  amount,  0.150  inch. 

).  Light  shower  at  ii^'  40™  p-  m. ;  amount,  o.oro  inch. 

).  Tlie  aurora  borealis  was  visible  from  i""  30"  a.  m.  til)  daylight.     R 

0,346  inch. 

4.  Rain,  with  distant  thunder,  at  2^  10'"  p.  m. ;  amount  of  rain.  0.178 

0.  Heavy  showei.  with  much  lighlniiig  and  thunder,  from  6^  s""  to  8' 

n,  1,160  inches. 

Hosted  by 


Google 


METEOROLOGICAL  OliSKRVATIUMS, 


Day. 

Hoiii 

Weather. 

c 

Day. 

Hour 

Weather. 

= 

Day. 

Hour 

Weather. 

c 

Diioction 

Force 

V- 

Direction. 

Force 

; 

Direction. 

Force 

. 

c 

iS72. 

n, 

Uh 

Ph 

1872,     1 

1S72. 

W. 

K. 

NW. 

C.K. 

SE, 

N. 

6 

NW, 

N. 

6 

NW. 

6 

N,  by  E, 

C.  K, 

N 

O.K. 

NE. 

C.  K. 

N. 

3 

N. 

' 

C,  K. 
C.  K, 
C,  K. 

I 

3 
6 

S.bySW. 
SE, 

S.  by  E. 

J 

C.K, 
C.K. 
C,  K,  S. 

6 
ft 

3 

E. 

E. 
E. 

' 

N, 
K, 
C.K, 

9 

N. 

^ 

C.  S. 

3 

9 

W.  NW, 

^ 

N. 

10 

9 

^ 

June  25 

E. 

K. 

10      Innc20 

NW. 

C.K. 

June  27 

W. 

C.K, 

fi 

N. 

N. 

NW. 

C,  K. 

M 

W. 

C, 

SE, 

K. 

6 

NW. 

C,S. 

6 

W. 

Haze 

s.  sw. 

C.  K. 

W. 

C,K. 

SW. 

C. 

Noon 

S. 
SW. 

^ 

C.  K, 
C.  K, 

S 

Noon 

W. 
W. 

[ 

C.K, 
C,K. 

Noon 

SW. 
S. 

C.K. 
C.K. 

3 

E, 

C.  K, 

6 

S, 

C,  K, 

6 

S,  SE. 

C.K. 

g 

NW. 

^ 

C.  K.  S. 

3 

9 

E. 

^ 

C.K, 

'^ 

9 

S. 

'* 

C,  K. 

9 

June.S 

3 

S. 

SW. 
SW, 
SE. 

; 

C.  K. 
C.  K. 
C.  K. 
C. 

6 

June  50 

6 

NW. 

W, 

W.  NW, 

W, 

; 

C,  K, 
C,  K,  S. 
C.K, 

6 
6 

June  30 

3 

NW. 
NW. 
NW, 
NW, 

\ 

Clear 
C. 

C,  S. 
CK, 

3 

SW. 
SW. 

\ 

C.  K. 
C.  K. 

S 

Noon 

W, 
W, 

I 

C,  K, 
C.K, 

I 

Noon 

W, 
NW, 

C.K. 
C.K. 

\ 

y 

SW. 
NW. 

3 

C.  K, 
C.  S. 

2  ! 

b 
9 

NW, 
W. 

i 

C,  K. 
C. 

1 

b 
9 

NW. 
W. 

C.K. 
C.K. 

3 

jLily  1 

3 
6 

NW.                I 
W.                   2 
W.                   2 
W.  NW.          3 

C.K. 
C.  K. 
O.K. 
C. 

"7 
3 

July  2 

3 

NW, 
NW, 
NW, 
NW. 

; 

dear 

C. 

Clear 

l 

J^iiy  3 

3 

NW. 

W. 

W. 

W,  NW, 

\ 

Clear 
Clear 
Clear 
C,  K, 

° 

Moon 
3 

NW.                2 
NW.                I 
W,                   1 

C,  K. 
C.  K. 
C.K. 

5 

Noon 
3 

NW. 
NW, 
W, 

3 

CK. 
C.K. 
C,  K. 

0 

Noon 
3 
0 

W.  NW. 

S, 

S. 

\ 

C.K. 
C,  K, 
C.K, 

7 

9 

W.  NW.         2 

C.  S. 

3 

9 

W. 

' 

C. 

' 

9 

W. 

^ 

C.K. 

9 

July  4 

SW. 

C.K. 

— - 

julv.l      c 

NW, 

C,K, 

4 ;;  July  6 

SE. 

Clear 

—  " 

S. 

NW. 

C,  K,  S, 

NW, 

C,  K, 

6 

W, 

C.K, 

NW. 

Clear 

N.  NW. 

CK. 

SW. 

C,  K. 

C. 

C.K, 

Noon 

SE. 
S, 

I 

C. 
C.K. 

Noon 

NW, 

I 

C.K, 

4 

N,  NW, 

^ 

C.K. 
C.K. 

IS 

NW. 

C.K. 

N,  NW. 

C,  K. 

SE. 

C.K. 

9 

NW. 

' 

C.  K.  S. 

4 

9 

SE. 

' 

C. 

^ 

9 

SE, 

' 

C  K, 

7 

REMARKS. 

June  23.  Light  showeis  from  S"  p.  m.  to  2i>  p.  m.  on  llie  24111 ;  amounl  of  r.-.in,  0/174  inci 

25.  Showers  at  intervals  during  the  day  ;  amount  of  rain,  0.530  inch. 

28.  Light  showers  ;  amount  of  rain,  o.Oljo  incli. 

July     2.  A  very  light  shower  at  3''  p.  m. 

3.  Distant  thunder  at  i^  p.  m 

4.  Several  light  showers  in  the  evening  ;  iinioiuil  of  1:1111,  o.io^  inch. 

6.  Lightningcluring  the  evening. 
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i 

Day. 

Hour 

We;itlicr. 

g 

Day. 

Hour. 

Weather. 

i 

Day. 

Hour. 

Weather. 

g 

niicction. 

iforcc. 

i 

Direction,  Force. 

■p 

Direction,  Force. 

1372. 

1872. 

1872. 

July   7 

C.  K. 

July    8 

July   9 

6 

N. 

C.  K 

6 

N. 

C.  K. 

6 

S. 

K. 

NE. 

C.  K 

NE. 

C,  K. 

« 

S. 

C.  K. 

■  3 

S. 
S. 
S.  by  W. 

swf 

; 

C.  K 
C.  K 
C.  K 
C.  K 

s 
g 

3 

Noon 
3 

E. 
SE. 
S. 
S. 

3 

C.  K. 
C.  K. 
C. 
C. 

.4 
3 

I 
9 

S. 
SE. 
SE. 
SE. 

^ 

C.  K. 
C.  K. 
C.  K. 
C,  K. 

5 

9 

4 

July  10 

SE. 

C.  K. 

July  11 

NW. 

C.  K. 

July  12 

SW. 

K. 

~ 

SE. 

C.  K 

h 

SW. 

SW. 

N. 

W. 

v..  K 

6 

W. 

C.  K. 

« 

6 

SW. 

C.  K. 

sw. 

c.  k 

b 

W. 

C.  K. 

W. 

K. 

sw. 
sw. 

J 

C.  K 

7 

Noon 

W. 
SW. 

J 

C.  K. 
C.  K. 

W.  l>y  S, 

w.  sw. 

C.  K. 
C.  K. 

6 

sw. 

6 

w. 

C.  K.  S. 

6 

C.  K. 

s. 

"^ 

C.  K 

^ 

' 

w. 

■ 

C.  K. 

10 

9 

sw. 

C.  K. 

3 

July  13 

sw. 
w. 
w. 
w. 

\ 

C.  K. 
C.  K. 
C.  K. 
C. 

4 

5 
S 

July  14 

s.  sw. 
sw. 

SW. 

w. 

i 

Clear 
C.  K. 
C.  K. 
C  K. 

J 

July  13 

3 
6 

sw. 
sw. 
sw. 
s.sw. 

N. 
N. 

C.  K. 
C.  K. 

10 

NW. 

sw. 

I 

C.  K. 
C.  K. 

5 
fi 

w. 

S.  SE. 

; 

C.  K. 
C.  K. 

^ 

Noon 

s.  sw. 
s.sw. 

C.  K. 
C.  K. 

(S 

6 

sw. 

C.  K. 

6 

sw. 

C.  K. 

sw. 

C.  K. 

sw. 

' 

C.  K. 



9 

sw. 

C.  K. 

9 

sw. 

' 

C.  K. 

July  16 

^;~ 

C.  K. 

T 

July  17 

sw. 

, 

rK 

^ 

July  IS 

„ 

w. 

C.  K. 

sw. 

C.  K 

sw. 

C.  K. 

w. 

c 

sw. 

6 

sw. 

C.  K. 

b 

w. 

1 

S\\'. 

s 

w. 

C.  K. 

NW. 

( 

K. 

Noon 

W.  by  S. 
SW. 

I 

C.  K 
C.  K 

7 

Noon 

W.  NW. 

w. 

C.  K. 
C.  K. 

W.  NW. 

NW. 

L 

r 

K. 
K. 

3 

6 

SW. 

C.  K 

6 

w. 

C.  K. 

6 

sw. 

' 

K. 

SW. 

"■ 

C.  K 

S. 

^ 

w. 

C.  K. 

9 

w. 

c 

K. 

9 

Jiilyiy 

w. 

NW. 
NW. 
NW. 

3 

C.  K. 
C.  K. 
C.  K. 

9 
9 

July  .0 

6 

NW. 
NW. 
NW. 
NE. 

\ 

Clear 
C.  K. 
Clear 
Clear 

'0 

July  2, 

3 
6 

NW. 
NW, 

S.' 

Clear 

Clear 

c.  s. 

C.  K. 

4 

Noon 
3 
6 

NW. 
NW. 

N.  NW. 

3 
3 

C.  H. 
C.  K. 
C.  K. 

3 
6 

N. 
W. 

sw. 

I 

C.  K. 
C.  K. 
Clear 

"i 

3 

S.  SW. 
S. 

C.  K. 
C.  K. 
C.  K. 

7 
9 

9 

NW. 

= 

C.  K. 

9 

SE. 

' 

Clear 

9 

3. 

C.  K. 

10 

REMARKS. 

July    7.  Lightning  and  thunder  al  i""  25"  a.  m.     Auro 

a  borealis  visible  in  the 

vcninji 

8.  Aurora  boiealis  visible  from  g"  p.  m.  till  after 

10.  Lightning  and  thunder  at  7"  p.  m.  and  contin 

lied  through  the  night. 

II.  Shower  at  4''  25™  p.  m.;  amount, 0.360  inch. 

12.  Showers  at  o"  5™  and  8"  30"  a.  m.;  amount,  0 

256  inch. 

14.  Lightning  during  the  night. 

15.  Light  showers  ia  the  morning  ;  amount,  o.of>c 

Bi.  Rain  at  9"  40"  p.  m.;  amount,  0.058  inch. 
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^ 

Day. 

Hour 

Weather. 

g 

Day. 

Hour 

Weather. 

g 

Dsy. 

Hour. 

Weather. 

i 

DiicclLon. 

Vcrcr. 

L, 

Direction. 

Force 

M 

Direction. 

force. 

p 

Ck 

j 

(1, 

1S72. 

TS72. 

Juiy  2. 

6 

SW, 
W. 
NW, 

G.  K. 
Clear 

^g 

3 
6 

NW. 
NW. 

C.K. 
C.K. 

9 

July  24 

3 

S, 
W. 

J 

C.K. 
C.  K.S. 

4 

NW. 

W. 

C.K. 

NW. 

C.K. 

t, 

C.K. 

Noon 

NW. 

C.  K. 

S. 

C.K, 

NW. 

C.K. 

6 

NW. 

C.  K. 

6 

S. 

C.K, 

6 

NW. 

C.K. 

g 

NW. 

C.  K.  S. 

^ 

S. 

' 

Clear 

0. 

9 

NW. 

^ 

C.K. 

0 

— 

^ 

NW. 

, 

C.  K. 

July  26 

Q 

S.  SW. 

2 

C,  K, 

Tnly  27 

Q 

NW. 

C. 

NW. 

C.  K. 

NW. 

C.  K. 

6 

SW. 

C.K 

NW. 

Clear 

C.  S. 

W. 

C.  K 

N,  NW. 

C.  K. 

NiKin 
3 

9 

S, 

SW. 

SW. 

I 

C.  K. 
C.  K, 
C.K. 
K, 

5 
3 
9 

Noon 
3 
6 
9 

W. 
W. 

w! 

4 
3 

C.K 
C.K 
C.  K 
C.  K 

3 
6 
9 

N.  NW. 
NW. 

N.  NE. 
N. 

^ 

C,  K. 
C.  K. 
C.K. 
Clear 

0 

July  .6 

3 
6 

5: 

[ 

Cloar 
C.  K. 
C.K. 

July  29 

3 
6 

s.  sw. 

SW. 
SW. 

; 

C, 

Clear 

K. 

0 

July  30 

3 

S. 
W. 

w. 

Clear 
Clear 
C.  K. 

;; 

S, 

SW. 

C.K. 

N.NW. 

C.  K. 

3 

H. 

S.  SW. 

SW. 

W. 

3 

C.K. 
C.K. 
C.K. 
Clear 

b 
7 

Noon 
9 

S.  SW. 

s. 
s. 

s. 

= 

C.  K. 
C.  K. 
C.  S. 
S. 

6 

Noon 
3 
6 
9 

NW. 
NW. 
E. 
E. 

C.  K. 
C.  K, 
C.  K. 
Clear 

' 

Jul).  31 

9 

NOOQ 

3 

NE. 
S. 

s. 
s. 

SW. 

w. 

NW, 

I 

C.  K. 
C.  K. 
C.  K. 
C.  K. 
C.  K. 
K. 
C.  K. 

9 
9 

9 

NW. 

' 

C,  K. 





__ 

__ 

Aug.i 

3 
6 

N.NW. 

NE. 
NE. 
NE. 

I 

Clear 
Clear 
Clear 
C.  K. 

Aug.  2 

6 

SW. 
NW. 
NW. 
NW. 

C.  K. 
C.  K. 
K. 
C.  K. 

Aug.  3 

NW. 
NW. 
W. 
NW. 

I 

C.  K. 
C.  K. 
C,  K. 
C.  S. 

9 

3 
9 

H. 
S. 
S. 
E. 

3 

C.  K. 
C.  K. 
C.  K. 
N. 

7 

Noon 
3 

9 

NW. 
SE. 
S.  SE. 
S. 

C.  K. 
C.  K. 
C.  K. 
C.  K. 

6 
3 

Noon 
3 
6 

NW. 
NW, 
NW, 

iNW. 

I 

C.  S. 
C.  K. 
S. 
C.  K.  S, 

I 

REMARKS. 

J 

ly     24.  Light  shower  ai  3"  15™  a.  m. 

29.  Several  small  mefeors  were  seen  during 

A  few  drops  of  rain  at  3"  ^i""  P-  «i- 

A 

iigust  I.  Shower  at  gii  p.  m.;  amount,  0.173  inc:'i' 
a.  Shower  at  g''  45™  P-  m-;  amount, 0.740  inc 
3.  Aurora  borealis  visible  for  two  hours  afle 

h. 
rdar 

k. 
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WIND. 

1 

U-IND. 

t 

WIND. 

t 

Day. 

Hour 

Weather. 

§ 

Day, 

Weather. 

g 

Day. 

Hour 

Weather. 

g 

Diroclfon 

Force 

I 

Direclion 

Force 

£ 

Direction. 

..,„ 

3 

1872. 

1872. 

TR72. 

Aug.  4 

3 

NW. 

NVV. 

J 

O.K. 
C.  K. 

7 

Aug.  5 

3 
6 

N. 
NE. 

IC. 
C.  K. 

lo 

Aug.  6 

3 
6 

S. 

S. 

J 

N. 
C.K. 

9 

NW. 

Clear 

SE. 

Haze 

SW. 

C.K. 

Noon 

I 

NW. 

NW. 
NE. 

^ 

O.K. 
C.  IC. 

S. 

t 

3 
6 

S.  by  W. 
S.  SE. 
SE. 

C.  K. 
O.K. 
C.  K. 

I 

3 

6 

SW. 

s. 

S.  SE, 

\ 

C.  K. 
C.  K. 
C,  K,  S. 

7 

g 

N. 

r     :  C,  S. 

3 

9 

S. 

3 

O.K. 

10 

9 

S. 

' 

Clear 

" 

Aug.  7 

S. 
S. 

I 

Clear 
Clear 

0 

Aug.  3 

SW. 
SW. 

Clear 
Clear 

0 

Aug.  9 

SW. 

sw. 

I 

C.K, 

G.  K, 

T 

G 

s,  sw. 

Haic 

6 

SW. 

Clear 

6 

sw. 

C.  K. 

sw. 

O.K. 

SW. 

C.  K. 

SE. 

G. 

Noon 
3 
6 
9 

s. 
s. 

SE. 

s. 

\ 

C.IC. 
C.  K. 
C.  K. 
Clear 

0 

Noon 

s. 

S.  SE.- 
S 

s 

\ 

C.K. 
C.  K. 
Clear 
Clear 

I 

Noon 
3 
6 

S.  SE, 
SE. 
SE. 
S,  SE. 

' 

C.K. 
C.  K. 
C. 
Clear 

'0 

Aug.  10 

3 
6 

SE. 
S. 

s,  sw. 

Clear 
Clear 
C.  K. 

0 

A...... 

3 
6 

SE. 

SE, 
NW. 

1 

C.K, 
C.  K. 
C.  K. 

f. 

Aug,  12 

6 

SW. 
SW. 
W. 

C.K. 
C.  K. 
C.K. 

s 

sw. 

Clear 

NW. 

C,  K. 

SW. 

C.  K. 

s. 
s. 

C.  K. 

6 

s,  sw. 

; 

C.  K, 
C.  K, 

z 

Calm 
Calm 

° 

C.K. 

9 

s. 

NW. 

4 

C.  K. 
K. 

5 

6 
9 

W. 
S, 

J 

N. 
C.K. 

£ 

sw. 

NE. 

J 

C.K.N. 
C.  K. 

9 

Aug.  13 

I 

NW. 
NW. 
NW. 
SW. 

I 

Clear 
C.S. 
Clear 

C,  K. 

~ 

Aug,  14 

6 

W, 
W, 
SW. 
SW. 

J 

C.K. 
C. 

C.S. 
C.  K. 

3 

Aug.  15 

3 
G 

sw. 

SW. 
SW. 
SW. 

; 

C.K. 
C.  K. 
C.  K. 
C.S, 

9 
9 

Noon 

SE. 
S. 

C.  K. 
C.  K. 

3 

SW. 
SE. 

\ 

C,  K. 
C.K. 

3 

W. 
NW. 

J 

C,  K. 
C.K. 

6 

C,  K. 

(' 

6 

E. 

C.K. 

6 

SW. 

N, 

9 

W, 

^ 

O.K. 

9 

N.NW. 

N. 

ro 

9 

W. 

^ 

N. 

io 

Aug.  t6 

0 

NW. 

NW. 

r 

C.  K. 

c.i':. 

10 

Aug..  7 

SW. 
SW. 

N. 
K. 

10 

Aug.  t8 

W. 
NW. 

I 

C. 
C.K. 

E. 

N. 

6 

SW. 

K. 

6 

NW. 

Hase 

SE, 

C.  K. 

NW. 

C.  K. 

SW. 

C. 

Noon 

SW. 

; 

N. 

W.  SW. 
W. 

C.  K. 
C.K. 

3 

S. 
S, 

; 

C,  K. 
C,  K. 

7 

6 

N, 

W. 

O.K. 

S.  SW. 

C.K. 

9 

SW. 

^ 

N. 

10 

9 

W. 

C.K. 

7 

9 

s. 

^ 

Clear 

REMARKS, 

Augus 

6.  Many  meteors  were  seen  between  3"  and  10''  p.  m. 
Light  shower  at  3'' a.  m. ;  amount  of  rain,  o.ooS  inch. 

7.  Aurora  borealis  visible  during  the  evening. 

9,  Twenty-three  meteors  were  seen  between  9"  and  lo"  p.  m. ;  all  small. 
10.  Rain  in  light  showers  during  the  day  ;  amount,  o.r72  inch. 

Counted  thirteen  meteors  "  near  Perseus  "  from  l"  to  ■i^  a.  m. 
ir.  Thirty-eight  meteors  were  counted  from  3"  ">"  to  4"  a.  m. ;  all  small. 

Light  shower  at  6''  p.  m, ;  amount  of  rain,  0.068  Inch. 

o'"p.  m.;  arac 

lint  (If 

rain,  0.39S  inch. 

17.  Light  rain  in  the  morning;  amouiil,  o.oro  inch. 
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,. 

—^ 

Day. 

Hour. 

Weather. 

g 

Day. 

Hour 

Weather, 

g 

Day. 

Hour 

Weather. 

^ 

Direction. 

Force, 

1 

Direction, 

Force. 

1 

1 
1 

Dhccion, 

Force. 

s. 

.372. 

1S72. 

1S72. 

Aug.  19 

3 
6 

S. 

S,  SW. 

W. 

; 

C.S. 
C.  K. 
C.  K. 

4 

Aug.  20 

3 
6 

W. 
NW. 
W.  NW. 

C.S. 
C.K. 
C,  K. 

4 
3 

Aug.  21 

NW. 
NW. 
W. 

; 

C.K. 
C.  K, 
C.  K. 

3 

4 
6 

Noon 

S, 

G,  K. 

W. 

C.K. 

N, 

C.K, 

S. 

C.  K. 

W. 

Clear 

N. 

C.  K. 

6 

S. 

C.  K, 

h 

6 

W. 

C.  K. 

6 

W. 

C.S. 

' 

s. 



9 

C.K. 

_1_ 

C.  K. 

9 

N. 

^ 

Clear 

° 

A.iif... 

3 
6 

SW. 

w. 
w. 

W.  NW. 

I 

C, 

C.  K. 
C.  K. 
C   IC 

■  e 

Aug.  23 

3 
6 

E. 

NW. 

NW. 

NW. 

K. 

C.  K. 
C.K, 
C,  K. 

,0' 
3 

Aug.  2,, 

3 
6 

W. 
W. 
W,  NW. 

NE, 

: 

Clear 
Cli:ar 
C.  K, 

9 

3 
6 
<) 

W. 
W. 

SW. 
SW. 

\ 

0  K. 

C,  K. 

4 
3 

Noon 
3 
6 
9 

W.  NW. 
NW. 
N, 
NW. 

I 

Clear 
Clear 
C,K. 
Clear 

Noon 
3 

9 

NF. 
NE. 

NE. 
N. 

; 

C.K. 
C.K, 
C,  K. 
C, 

b 

Aug.  35 

E. 

. 

c!k; 

(■' 

Aug.  2t> 

S, 
SW. 

X 

C.K, 
C.K. 

3 

Aug.  27 

W. 
S.  SW, 

. 

C,  K. 
C.  K. 

7 

6 

3E. 

C.  K. 

6 

W, 

Clear 

ft 

S,  SW. 

C.K. 

SW. 

C.  IC. 

N. 

Clear 

NW. 

C,  K, 

S.  SW. 
S.  SW. 

C.  K. 
C.  IC. 

Noon 

NW. 
W. 

^ 

C. 

C. 

I 

NW. 
NW, 

C,  K 
C,  K 

S, 

C,  K. 

NW. 

C.  K. 

NW, 

9 

SE. 

^ 

C.  K. 

•^ 

9 

W. 

^ 

S. 

'■ 

9 

N. 

' 

C.  K. 

7 

Aug.  28 

N. 

2 

C.  K. 
Clear 

Aug.2(J 

E. 
E. 

2 

N, 

10 

A.,,.30 

SE. 
NW. 

I 

K. 

K. 

,0 

6 

NW. 

C.S. 

6 

E, 

N. 

6 

C.  K. 

NE. 

C. 

E. 

N 

NW 

C.K. 

W. 

NE. 

^ 

C.K. 
C.K. 

Noon 

E- 

SE. 

N, 
N. 

in 

NW 
NW 

3 

C.K. 
C.  K. 

SE, 

K. 

NW 

C. 

9 

E. 

^ 

K. 

9 

SE. 

K. 

10 

9 

NW 

^ 

Clear 

° 

Aug.  31 

3 
6 

Noon 
3 

9 

N-W. 

w! 

NW. 
NW. 
NW. 
NW. 
NW. 

3 
4 
3 

Clear 
Clear 
Clear 
Clear 
Clear 
C.K. 
Clear 
Clear 

Q 

REMARKS. 

August  21.  Lightning  during  the  niglit. 

22.  Lightning  during  tlie  night. 

27.  A  few  drops  of  ram  at  5"  55'"  a,  in. 

28.  Rain  from  q'"  ■jo™  p.  ni.  Ihrougli  the  day  on  the  sgtli ;  a 

,2.100  inches. 
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WIND. 

0 

WIND, 

f 

WIND. 

t 

Day. 

Hoiu 

Weather. 

Day, 

T7e„r 

Weather. 

Hour 

Weather 

Diieclion 

FoLce 

1 

Direction. 

Force 

1 

Direction 

Force 

1 

1S73. 

1S72. 

1872- 

Scpi.  I 

3 
6 

NW. 
NW. 

: 

Cleac 
Clear 
Clear 
C. 

0 

Sept.  2 

3 
f) 

SW. 
SW. 
W. 

I 

Clear 
C,  K. 
C,  K, 
C.  K. 

6 

Sepl,  3 

3 

6 

NW, 
NW. 
N.      ^ 
N, 

■ 

C,  K. 
C,K, 
C. 

6 

Noon 

W,  NW. 
W. 

; 

C. 
C.S. 

;; 

Noon 

NW. 

^ 

C.K. 
C.K, 

6 

N.NW. 
N,  NW. 

I 

C,K. 
Clear 

6 

SW. 

C.  K, 

6 

W, 

C.K, 

'> 

6 

NE. 

Clear 

9 

SW. 

^ 

C.S. 

' 

W. 

' 

K. 

9 

N. 

^ 

Clear 

° 

Sept.  4 

0 

NW. 
NW. 

I 

Clear 
C,  K. 

Sept,  5 

W. 

T 

C. 
C.K. 

. 

Sept,  6 

SE. 
W. 

I 

K. 
N, 

,0 

6 

NW. 

W.  NW, 

C.K. 

6 

N. 

C.  K. 

E. 

W. 

N. 

W,  SW, 

W. 
SE. 

; 

C.S. 

^ 

Noon 

W.  NW, 
W. 

; 

C,  K. 

N, 

" 

Noon 

SE. 
SE. 

; 

C,  K, 
C.K. 

; 

6 

W.  SW. 

SW. 

C.  K. 

6 

S, 

Hiixc 

9 

W. 

' 

Clear 

° 

9 

SW. 

^ 

C,  K, 

' 

9 

Calm 

" 

C,  K. 

3 

SGpl.  7 

3 
6 

W. 

N. 
Calm 

W.  NW. 

0 

C.  K. 
C.K. 
O.K. 
C.  K. 

8 

Sept.  S 

3 
0 

NW, 
W, 

Clear 
Clear 
Ha/.e 
Ha/.e 

° 

Sept.  9 

3 

0 

N, 
N, 
W. 
W.  NW. 

Clear 
Clear 
Uaiie 
Ha/,c 

° 

3 

W.  NW. 

W. 

SW. 

J 

Ilaae 
Haxe 
Haze 

3 

W, 

S,  SE. 
S, 

Haze 
Haze 
C,K. 

6 

W.  SW. 
SE, 

NE. 

Haze 
C.K. 
C.  K, 

4 

9 

SW. 

^ 

Clear 

° 

9 

N. 

C. 

9 

NW. 

3 

C.K. 

9 

Scpl.io 

3 

6 

NW. 
NE. 

N. 

C.K. 
C.K. 

C.  K. 

7 

Sept,  11 

3 
6 

NE. 
NE. 

N,  NE 

K, 

Mist 

Mist 

S 

Sept.  12 

I 

SE. 
SE. 

E. 

I 

Clear 
K. 

10 

NE. 

NE. 

Mist 

S. 

NE. 

NE. 

C.K. 
N. 

in 

E. 
N, 

K, 

TO 

S.  by  E. 
S.  SE. 

I 

C.K. 

N, 

9 

6 

NE. 
NE. 

K. 
K. 

10 

NE. 

C,  K. 
C.K. 

S 

6 
9 

S.  SE. 

S. 

^ 

N, 
K. 

It 

Scpl.  13 

3 
6 

NW. 

N. 
NW. 

N. 
N. 

C,  K, 
C.  K. 

9 

Sept.  14 

3 

6 

N,  NW, 

NW. 

NW, 

NW, 

J 

C,  K.  S. 
C.  K. 
C.  K, 
C,K. 

C 

1 

Sept,  IS 

NW, 
NW, 
NW. 
NW. 

3 

C.K. 
C.K, 
C.K. 

4 
9 

NW, 
NW. 

C.K, 
C.K, 

9 

Noon 

NW, 
NW. 

? 

C. 
C,  S, 

i 

Noon 

NW, 
NW. 

I 

C.  K. 
C.K. 

6 

9 

NW. 
NW. 

C.  K.  H. 
C.K. 

9 

6 
9 

N. 
NW. 

J 

C.  K. 
C.  K. 

'' 

6 
9 

NW. 
NW. 

I 

K. 
K. 

REMARKS. 

September 

5,  Light  showers  a 

6.  Light  shower  at 

12.  RaiQ  during  the 

13.  Rain  in  the  mor 

interva.ls  during  the  day ;  an 
"  a,  m. ;  amount,  0,060  inch, 
day;  amount,  0.890  inch, 
ing ;  amount,  0.324  inch. 

cli. 
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^ 

X 

A- 

WlNiX 

i 

wiN-n. 

i 

WIND. 

0 

Day. 

Hour 

Weather. 

Day. 

Hiiur 

Weather. 

Day. 

Weather. 

Di„».„„.!F„,c= 

-a 

Direction 

roree 

■3 

Diiecton. 

Force 

■S 

i^ 

1S72. 

1S72. 

1872. 

Sept,  16 

NW. 

NW. 

^ 

K. 
C. 

Sept.  17 

NW. 
NW. 

] 

Clear 

" 

Sept.  i3 

W.  NW. 
W.  NW. 

^ 

C.K. 

7 

6 

NW. 

Clear 

NW. 

Clear 

6 

NW. 

C  K. 

NW. 

Clear 

NW. 

C.  K. 

NW. 

C.K. 

Noon 

W. 
NW. 

2 

C.K. 

^ 

NW. 

SE. 

] 

C. 
C.  S. 

I 

NW. 
SE. 

; 

C.K. 
C.K, 

; 

6 

NW. 
NW. 

- 

Clear 
Clear 

° 

9 

SE, 
SE. 

■ 

C.K. 
C.  K. 

9 

3 

6 
9 

S    . 

^ 

Clear 
Clear 

° 

Sept.  11) 

3 
6 

S.  by  W. 
SW. 

w. 

'"r 

Clear 
Clear 

N. 

Sept.  20 

3 
b 

W. 

W.  NW. 

NW, 

Clear 
C.  K. 
Clear 

7 

Sept.2i 

i 

NW. 

W. 

W. 

I 

Clear 
C.K. 
C.K. 

6 

w. 

C.K. 

NW. 

C. 

S.  SW, 

C.K. 

w. 

C.  K. 

Noon 

W,  NW. 

C. 

Noon 

SE. 

C. 

NW. 

C.  K. 

Clear 

S.  SW. 

Clear 

6 

NW. 

C.  K.  S. 

6 

NW. 

Clear 

9 

NW. 

^ 

Clear 

° 

__..__ 

Q 

NW, 

' 

Clear 

° 

S. 

^ 

Clear 

° 

Sept.  22 

3 
6 

w'. 

W. 

T 

C.  K. 

Clear 
Clear 

7 

Sept.  23 

^ 

W,  NW. 
W.  NW. 
NW, 

\ 

C. 

C.K. 
C.  K,  S. 

7 

Sept.  24 

i 

S. 
S. 
S. 

I 

C.  K. 
Cleat 
Fog 

8 

W. 

Haze 

E. 

C.K. 

(S 

SE. 

Clear 

Noon 
3 
6 

W. 
SW. 
S, 

J 

Haae 
Haze 

C.  K.S. 

Noon 

3 
6 

S. 
S. 

SE. 

\ 

C.K. 
C.K. 
C.K. 

4 

Noon 
3 
6 

SE. 
SE. 
SE. 

I 

Clear 
Clear 
Clear 

0 

9 

S.  SW. 

' 

C.K. 



y 

SE, 

^ 

C.K. 

4 

9 

SE. 

' 

Clear 

_! 

Sept.  25 

3 

SE, 
S. 

i 

Clear 
C.  K. 
C.K. 
C.K. 

T 

6 
9 

Sept.  36 

i 

NW. 
W.  NW. 
NW. 

I 

K. 

C,  K. 
C.K. 
C. 

5 

Sept.  27 

3 
6 

NW. 
SE, 
NW. 
NW. 

N. 

C.  K, 
C.K. 
C.K. 

9 

3 

s. 
s. 

S,  SW. 

3       C.  K. 
3       C.  K. 

a       N. 

g 

Noon 
6 

W.  NW. 

SW, 

SE. 

\ 

C.K. 
C.  K. 
C.  K. 

I 

Noon 

NW. 
NW. 
NW, 

C.  K, 

C. 

C. 

4 

9 

SW. 

I       C.  K.S. 

4 

9 

Calm 

° 

K. 

10 

9 

NW, 

' 

Clear 

° 

Sept.  28 

3 

NW. 

NW. 
NW. 
E. 

; 

Clear 
Clear 
Clear 
C.K. 

Sept.  2g 

3 
6 

SW, 
SW. 
S. 
S, 

\ 

C.  K. 
C.K, 
C.  K.  S. 
C.K. 

4 
4 
5 

Sept.  30 

3 
6 

SW. 

S. 

W.  NW. 

N,  by  W. 

Clear 
C.K. 
Haze 
C. 

7 

S.  SE. 
S. 

; 

C.K. 
C.K. 

S. 

S.  SW. 

i 

K, 
C.K. 

6 

Noon 

E.  SE. 

J 

C.K. 
C.K. 

9 

6 

S.  by  W. 

C.  K.  S. 

S. 

C.  K, 

h 

NE. 

C.K. 

9 

C.K. 

4 

t) 

SW, 

^ 

C.  K. 

7 

9 

E. 

' 

K. 

70 

REMARKS, 

September  19,  A  light  shower  at  5"  ^j"" 

a.  m.;  amount,  0.020  Inch. 

'  7''  p.  m. ;  amount,  2.156  inches. 

26.  Showers  during  the  ever 

ng  till  3''  a.  m.  on  the  37th ;  amou 

29.  Light  mist  at  n'"  SO"  a. 

D.    Lightning  In  the  north  at  7''  3 
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^ 

^ 

Day. 

Hour 

Weather. 

g 

Day. 

Hone 

Weather. 

°. 

Day. 

Hour 

Weather- 

1 

Direction. 

Force 

f2 

Direction, 

Foice 

1 

Direction. 
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REISIARKS. 

October  i.  Lightning  in  the  no 

th  at  midnight,  and  tain  at  2"  30"'  a 

m  ■ 

amoiinl 

oo^oi 

ell. 

7.  Raining  heavily  at 

12.  A  white  frost  this  i 

14.  A  light  shower  at  5 

15.  Auroro  borcdis  vis 

ble  from  6"  p.  ra,  utilil  near  dayligh 
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REMARKS. 

October  17. 

'ehtningand  thunde 

at  8''  25"  p.  m.  and  a  few  dr 

p.  of  rain  at 

1.  4„,.. 

tain  during  the  day; 
ain  during  llie  day; 
ainiiig  in  tiie  mornin 

m. ;  amount,  0.608  inch, 
amount,  1.300  inches, 
amoiinl,  1.324  inches, 
g-;  amount,  0.120  inch. 
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REMARKS. 

November 

3.  Light  rain  in  the  morning  ;  amount,  0.042  inch 

6.  Rain  during  the  day ;  amount,  0,730  inch, 

7.  Rain  during  the  morning  ;  amount,  0.640  inch 

8.  Lunar  halo  at  9^  p.  m, 

10.  Lunar  halo  at  fi"  p.  m.;  the  aurora  borcalis  vis 

11.  Rain  from  g^  p.  m.  to  4I  p.  m.  on  the  tsth ;  am 

bleat  9'' p.  m 
ount,  0,392  Int 

h. 
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2 

O.K. 

O.K. 

K. 
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O.K. 

O.K. 
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5 
3 

Nov.  21 

3 
6 

Noon 
3 

9 

NW. 

NW. 

NW. 

W. 

SE. 
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S. 

SE, 
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K. 
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K. 
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9 
10 
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3 
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NW. 

NW. 

NW. 

NW. 

W.  NW. 

SW. 

W. 

SE. 

3 

K. 

O.K. 

C.K, 

Clear 

C. 

C.K. 

Clear 

Clear 

0 

Nov.  34 

3 
6 

Noon 
3 

9 

SE, 
SW. 
SW. 

S,  * 
S. 

s. 

s. 
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Haze 
Haze 
C.S. 
Haze 
Haze 
Clear 
C.S. 
Clear 

1 

Nov.  25 

3 
6 

No'on 
3 

9 

SW. 
S.  SE. 

SW. 
S.  SE. 
SW. 
SW. 
SW. 

Haze 
Haze 
Haze 
O.K. 
O.K. 

N. 
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Nov.  26 

3 
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3 
6 
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SE. 
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E.  SE. 

N,NE. 
N,  NE. 
NW, 
NW. 
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C. 

lo 
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SW. 
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Clear 

Clear 

Haze 

C.K. 

C.K, 

C.  K,  S. 

C.S. 

5 
3 

REMARKS. 

November  13.  A  lunar  halo  at  oi'  lo'"  a.  in. 

Rain  at  9''  50'"  p.  m. ;  amouni,  0.610  inch. 

15,  Thirteen  meteors  were  counted  by  one  observer  from  3''  10  5'"  a.  m. 

16,  Light  snow  at  l"  40°'  p.  m. 

17,  A  lunar  halo  during  the  evening. 
21.  Light  snow  at  l"  20'"  p.  m. 

25.  Rain  from  8"  40™  p.  ra.  to  3''  p.  m.  on  tiie  sOth ;  amount,  o.3or  inch. 
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1872. 

rS72. 

NW. 

Clear 

^ 

Nov. 29 

S. 

NW, 

C.K. 
K. 

]n 

^ 

NW. 
NW. 

^ 

Ciear 
Clear 

^ 

6 

NW. 

C.S. 

6 

NW, 

K. 

NW. 

Clear 

NE, 

S. 

MW. 

W. 

C.K. 

Noon 

E. 
E. 

C. 
C.  K. 

fi 
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NW. 

4 

C.K. 
C.  K. 

6 

Noon 

W. 

3 
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° 

6 

E. 

S. 

6 
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NW. 
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9 

S. 

^ 

C.K. 

3 

9 
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3 

Clear 

° 

9 

NW. 

^ 
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° 
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6 
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6 

NW. 
NW. 
W. 
SW". 

s. 
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s. 

3 
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C.  S. 
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K. 

K. 

G 

Dec.  2 

3 
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9 

3 
6 

S. 

N. 
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SW. 

s. 

C.K. 
C.K. 
C.K. 
C.K. 
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3 
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6 
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6 
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W. 
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3 

3 
3 
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Clear 
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g 

3 

9 

s. 

3 
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10 



9 

w. 

5 

C.S. 

^ 

9 

W. 
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° 
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3 

e 
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TABLE  II. 
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Thermometer, 

Date. 

0". 

3-. 

6". 

9^ 

Noon 

3"- 

6^ 

9"- 

Date. 

o\ 

3". 

6^ 

9 

Noon. 

3 

6 

9 

1S72. 

in. 

in. 

in 

in. 

in 

in. 

in. 

in. 

1872. 

Jar,„ary    .    . 

29.972 

29-97' 

30.031 

29-95t 

January    . 

29.2 

20.3 

97 

4       33.9 

3i- 

tebruary  .    . 

89.928 

29-917 

20 

93) 

29.  qb. 

29,90: 

29 

)94 

29.902 

29.921 

Februar- 

-5 

u 

31 

0        3^ 

31: 

6        35 

0     31 

7 

39-95< 

29.94; 

20 

9^' 

29.98a 

29.94c 

29 

ag.gif 

39.947 

30-7 

2. 

32 

5 

40 

3       37 

3     3; 

29.931 

29.94; 

29 

30.01- 

29.98: 

29 

)2r 

29.913 

29.950 

4- 

5J 

8        5f 

2      52 

May  .... 

2g.8g! 

29.895 

3lt 

29.89, 

(4c 

29-845 

29.885 

May  .   . 

55 

55.4 

b5 

6       73 

5 

It 

I        7r 

6     f- 

29.88< 

i5= 

29.84s 

6 

64 

July  .... 

2q.b7< 

29 

B9< 

29.91. 

29.897 

20 

29.848 

29.876 

July  .   . 

7- 

72 

7 

0       S7 

90 

b     7^ 

August.    ,   . 

29.945 

29.941 

i'i 

as5 

29.971 

29-95' 

29 

11' 

29,906 

29-945 

7 

71- 

7 

7 

3     75 

3 

September   . 

29.951 

29.948 

29 

Pb. 

2q.oaa 

29.qb( 

29 

,28 

29.922 

39.950 

i  September 

b- 

bc 

b 

,59.7 

6b 

6       7« 

7S 

0       74 

5      b5 

7 

io.oo: 

November    . 

30.01. 

November 

34.8 

8      3t 

Annua]  means 

30.077 

30.086 

30 

oa4 

30.!22 

30.071 

30- 

050 

30.064 

30,083 

December 
Annual  mean 

25 

-5 

243 

23-8 

2b 

I       31 

" 

33 

5       29 

8      27 

5 

29.953 

29.952 

29,969 

29.993 

29-959 

29.924 

29.928 

29,954 

s.   49.1 

46.9 

46.1 

51 

9       59.2 

61 

6       57 

I      51.4 

TABLE  III. 

TABLE  IV. 

— 

Monthly  Means  of  Wet  Thermometer. 

Monthly  Means  of  Sun  Thermometer. 

Date. 

ol'. 

3". 

6\ 

,.. 

Noon.      3". 

6". 

,.. 

Dale. 

D>'. 

3-- 

€». 

9' 

Noon. 

3' 

6' 

9\ 

1372. 

1872. 

0 

January    .   . 
February  .   . 

28.9 

27-3 

26.2 

27.1 

32.2 

33-5 

31.2 

29.2 

January    . 

24.3 

I       72.2 

SO 

3       2g 

28.9 

27 

«( 

34 

■^ 

■ii 

3C 

7 

February 

2: 

25 

5 

2 

-5 

56 

8       80 

5 

74 

2       32 

I     2g 

b 

.March  .    .    . 

21 

35 

32 

Mai-cb  . 

<i 

27 

7 

2 

67 

7       85 

7 

77 

4       45 

5     31 

7 

4D.^ 

45 

43 

4 

.3 

Ql 

103 

S5.8 

h,| 

63 

May  .    . 

1 

7      125 

7 

I        72 

June.   .    .   . 

b4.B 

0<l 

b' 

1 

7 

71 

9 

r 

71 

67 

Jufy : : 

" 

n5 

r     127 

9       82 

7     95 

71.3 

70 

73 

6 

75 

T 

-4 

70 

73 

7' 

V 

I     135 

X20 

9       94 

S      73 

August.   .    , 

71.3 

bQ 

b< 

5 

72 

6 

7'! 

6 

T 

75 

72 

0< 

b 

67 

b. 

lib 

5      133 

130 

2     72 

61.5 

63 

m 

t: 

bh 

bl 

September 

5t 

'1 

56 

4 

5 

-4 

i03 

8      124 

li 

114 

4       66 

3     61 

October    .   . 

October    . 

3 

45 

4. 

7       99 

83 

3       52 

1. 

November   . 

.6.5 

8 

h 

November 

68 

f> 

7       38 

December    . 

Annual  means 

25-5 

47.5 

24.2 
46.1 

23 

9 

25 

4 

29 

9 

31-4 

29.6 

27 

December 

23.4 

21. g 

44 

6       730 

44 

0        27 

6     35  2  1 

45.4 

49-1 

53.0 

«.4 

52.3 

49-3 

.   45-6 

43-9 

4,.. 

S5 

0     103.5 

92 

4       57 

5     48 

- 

TABLE  V. 

Amount  of  Rain  and  Siiow  in 

872. 

Montb. 

Ram  and 
Melted  Snow. 

Deplb  of 

J'i""a'-y 

■ 

q'l 

3.00 

Apvil 

57- 

i-iy 

<3l 

August 

September 

^""■•"■^^"^ 

' 

94a 

5.12 

Ota 

33.364 

24.12 

Hosted  by 


Google 


55^ 


METEOROLOGICAL  OBSERVATIONS. 


TABLE  VL 

Showing  the  mtmherof  times  that  ike  ■mind  blewfrDin  tlte  VOKIM  at  the  hours 
of  obse/valion. 

Showing  the  number  of  times  that  the  wind  blew  from  the  noktheast  at 
the  hours  of  observation. 

Month. 

0.. 

3^ 

(>\ 

1)1'. 

Noon 

3^ 

6i'. 

^\ 

Month. 

0''. 

3". 

6". 

9". 

NOOD 

3''- 

6i'. 

9". 

1S7 
January 
February 
March. 

May    ." 

]ii; : 

August 

Seplembe 

October 

Novembe 

Dccembe 

\ 

\ 

3 

3 
(j 
4 

3 

5 
6 

3 
3 

3 

3 
9 

3 

4 

5 
4 

5 

1873. 
January    , 
February  . 
March.      . 
April   .      . 
May     .      . 

E«i 

September 
October    . 
November 
December 

3 

6 
3 

5 

3 
5 

3 

3 

3 
3 

3 

3 
3 

3 

5 
5 

3 
3 

Total     .      .     . 

25 

17 

35 

37 

31 

25 

=7 

30 

Total     .     .      . 

18 

28 

- 

29 

16 

16 

24 

17 

Showing  the  number  of  times  that  the  wind  Mew  from  the  RABT  at  the  hours 
of  observation. 

S/iowing  the  number  of  limes  thai  the  wind  blew  from  the  soiithkAst  at  the 
hours  of  obseivalion. 

Month. 

oil. 

3". 

61', 

9\ 

No„. 

3"- 

6''. 

tj"- 

Month, 

o^. 

3". 

6". 

9^ 

Noon 

3  ■ 

61'. 

9''.; 

18, 
January 
February 
March. 
April   . 

f  Je : 

J"iy   ■ 

August 
Sept  em  be 
October 
November 
December 

3 

3 
4 

3 

3 

0 

^ 

S 
3 

4 

4 
5 

February 
March. 
April  . 

fi  : 

J.ly     . 

August 

Septembe 

October 

Novenibe 

December 

3 
C 

3 
3 

3 

5 

3 
3 

I 

I 

3 
3 

3 

4 

6 
4 

3 

4 
S 
4 

3 

4 
3 
5 
4 

4 
3 
3 
3 

Total     .     .      . 

,! 

14 

" 

16 

14 

■4 

- 

23 

Total     .      .      . 

31 

r? 

9 

u 

23 

33 

30 

37 

Showing  the  number  of  times  iliat  the  wind  blew  from  the  south  at  the  houis 
of  observation. 

Showing  the  number  of  times  that  the  wind  blew  fi-om  the  SOVTHWEf^T  at  tie 
hours  of  observation. 

Month. 

.': 

3". 

C". 

9"- 

Noon. 

3'^ 

eh. 

9". 

„0„,h. 

0". 

3': 

61'. 

t)\ 

Noon, 

3I'. 

6''. 

9". 

1872 

Febru?" 
M^rch^^ 
April  . 
May     . 

ju"  : 

August 

Septembe 

October 

November 

December 

4 
6 

5 

5 
3 

3 

i 

6 
6 

6 

3 

i 

8 

& 

7 

5 

7 

7 

6 
7 

4 

3 

6 

9 

6 

7 
S 
3 

3 
3 
5 
9 
3 
5 
9 
3 
5 
3 

1873 

March. 
April  . 

July    . 

August 

Septembe 

October 

November 

December 

4 
6 

6 

4 
6 

I 

3 
3 

6 

5 

9 
6 
3 

5 
3 

3 
3 

3 
5 

6 

3 
3 
4 

3 

4 

3 

3 
6 

3 

Total 

44 

32 

»s 

48 

77 

" 

74 

53 

Total 

45 

45 

41 

40 

30 

38 

39 

40 

Hosted  by 


Google 


METEOROLOGICAL  OBSERVATIONS. 


357 


TABLE  VI 

—Continued. 

ShoT^ing  ihs  numhrofHmes  that  the  -wind  hliw  from  the  we 

T  «;  the  hoiin 

S'.o-ji«^  the  nmiKrof  times  tMt  thi  vAndblevi  from  th  nort 

IWF.ST  at  the 

hours  of  observation. 

Month, 

o". 

3''. 

61'. 

9". 

Noon 

3". 

b\ 

9"- 

Month, 

oi'. 

3". 

&. 

9". 

Noon 

3^ 

&: 

9'". 

.372, 

1S72. 

January    .     .      . 

January 

February 

April  , 

6 

6 

Apnl    . 

6 

6 

4 

5 

6 

6 

5 

6 

5 

7 

6 

July    ■ 

9 

5 

f> 

luly     . 

5 

7 

4 

5 

6 

6 

6 

September 

September 

6 

6 

October    . 

6 

6 

6 

October 

S 

6 

November 

November 

5 

0 

8 

» 

6 

5 

5 
65 

December 

13 

12 

10 

10 

6 

7 

10 

10 

Total     .     .     . 

54 

71 

87 

^ 

94 

78 

66 

Total    .     .     . 

t33 

145 

t30 

104 

79 

82 

84 

^ 

Showing  the  nswiher  of  ti 

Hfi  that  it  7oas  calm 

jt  the  houn  0} 

observation. 

Showing  the  number  of  tim 

TABLE  VIL 
£1  t!iat  it  was  CLEAH  at  the  hours  of 

observation. 

Month. 

oi'. 

3''- 

61'. 

9^ 

Noon. 

3.. 

0\ 

9". 

Month, 

0". 

3''. 

6*'. 

9". 

Noon 

3  . 

6^ 

9". 

1872. 

1872. 

fanuary    .     .      . 

4 

9 

February 

February 

g 

9 

3 

3 

March. 

March, 

6 

6 

s  ■ 

" 

l 

^ 

0 

^ 

* 

;j 

° 

&  : 

6 

\ 

t 

3 

6 

^ly    . 

July    . 

5 

S 

August 

7 

7 

5 

4 

3 

9 

September 

13 

6 

6 

3 

6 

October    . 

October    . 

5 

3 

8 

November 

3 

December 

° 

0 

0 

0 

0 

0 

I 

0 

December 

6 

6 

3 

I 

2 

I 

5 

6 

Total     .     .      . 

" 

° 

^ 

~- 

3 

z 

I 

^ 

Total     .     .     . 

98 

103 

69 

43 

32 

28 

3S 

88 

Shoiving  the  miinbcr  /if  li 

lies  that  it  was  hazy 

;  //;«  inKJ-r  of 

observation. 

ShcTiiing  the  niimbrrof  ti! 

es  that  CIRRUS  clouds  prevailed  at 

observation. 

^e  hoars  of 

Month. 

"■ 

3''. 

6^ 

9"- 

Noon, 

^^■ 

6^ 

gt. 

Month, 

oh. 

t- 

6^ 

9". 

No... 

3''. 

6". 

9". 

1872. 

1872. 

January          .      . 

February 

March. 

April  . 

6 

April  . 

3 

4 

May     . 

7 

■    8 

6 

4 

May     . 

3 

3 

&: 

3 

5 

J"iy    . 

5 

August 

Sep  torn  bet 

5 

3 

5 

3 

September 

3 

3 

5 

3 

October    , 

October    . 

November 

November 

December 

3 

t 

0 

2 

I 

I 

2 

December 

2 

0 

0 

3 

0 

Total 

15 

14. 

.8 

35 

33 

16 

9 

11 

Total 

25 

19 

14. 

3a 

26 

26 

13 

23 
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Showing  the  manher  of  times  that  CIRH 

O-CUMULUS  clouds  prevailed  at  the 

Sliowing  till  ntimberof  ti, 

es  that  clREO- 

jRAtUSclouds prevailed  al  th 

hours 

hours  of  observation. 

of  observation. 

Month, 

0^. 

3  ■ 

6". 

9". 

Noon 

3"- 

OK 

gK 

Month. 

0''. 

3'"- 

6". 

y". 

Noon 

3^ 

6", 

9"- 

I8J2. 

1872. 

January  .     .      . 

13 

'7 

14 

3 

February 

13 

8 

8 

14 

3 

March 

6 

March 

April. 

6 

April  . 

fZ: 

16 

13 

T-' 

I!Z- 

^ 

" 

° 

° 

° 

° 

}uly    . 

16 

23 

17 

July    . 

August 

September 

Septomb  :r 

16 

6 

16 

November 

December 

" 

13 

'9 

7 

6 

Doceml:er 

C 

9 

3 



^ 

^ 

^ 

Total    .     .     . 

.37 

133 

147 

rSr 

.=3 

^23 

iSg 

134 

Total    .      .      . 

20 

9 

^ 

!6 

IS 

Shotdttg  the  numbci-  of  times  thai  cuMt 

i.trs  clouds  pre- 

ailed  ot  the  hours  of 

nies  Ihatcua 

LO-STRA-ruS  c/(-(/rfj;i) 

evailed 

at  the 

obscrvati 

haurs  of  obsc 

Motilh. 

OK 

3-. 

61'. 

9\ 

Noon 

3". 

6". 

9'"- 

Month. 

0''. 

3". 

(y^. 

g\ 

Noon 

3''- 

9"- 

1872. 

1S72, 

January  .      .      . 

7 

1 

3 

3 

G 

February 

3 

February 

.  Ipril  . 

April  . 

M^y  ■ 

\ 

\ 

^ 

I 

; 

^ 

rz- 

\ 

\ 

° 

I 

° 

° 

; 

."ly    ■ 

July    . 

3 

Septembe 

Septembe 

October 

October 

December 

6 

t 

S 

4 

^ 

" 

December 

" 

" 

^ 

" 

° 

' 

= 

° 

Tot:il    .      .      . 

45 

34 

.1 

19 

19 

27 

32 

43 

Tolal     .      .      . 

3 

7 

'^ 

& 

" 

4 

23 

10 

Skewing  the  number  of  times  that  STEA 

US  clouds  preti 

rti7£(/  n;  t/i£  hours  of 

mes  that  nime 

rlffl'rf  rt 

the  ho 

«-j  V" 

obseruati 

n. 

Month. 

0". 

3''. 

6''. 

g\ 

Noon. 

3". 

6i'. 

9"- 

Month. 

oK 

3*'. 

6b. 

9"- 

Noon. 

3\ 

6\ 

9"- 

1872. 

1872. 

March 

8 

April. 

3 

April  . 

6 

4 

3 

May    . 

3 

3 

July   . 

July  . 

August 

August 

September 

Sep  tern bt 

October 

November 

0 

December 

" 

° 

^ 

° 

<* 

^ 

^ 

° 

December 

4 
36 

3 

5 

^ 

^ 

3 

4 

6      . 

j     Total 

^ 

« 

4 

^ 

3 

^ 

" 

7 

Total 

41 

39 

35 

26 

27 

31 

34 
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METEORS     OBSERVED     IN     1872. 


Owing  to  a  want  of  observers,  no  attempt  was  mado  to  maintain  a  series  o£  con- 
tinuous observations  during  the  year.  AiTangements  were  made  to  observe  the 
August  and  November  showers,  and  a  record  was  made  of  all  observations  of  sporadic 
meteors. 

AUGUST    METEORS. 

Thirteen  meteora  were  counted  from  i''  to  2''  a.  m.  in  the  vicinity  of  Perseus 
August  10.  A  storm  in  the  early  portion  of  the  evening  did  not  clear  off  until  3^ 
10™  a.  m.  on  the  nth,  when  the  watchman  counted  thirty-eight  (38)  meteors  between 
3^  10'"  and  4''  a.  m.  Most  of  these  meteors  were  small,  with  short  tracks,  and  moving 
swiftly.     It  clouded  up  again  at  4''  a.  m. 

August  1 1,  a  thunderstorm  in  the  afternoon;  cleared  off  at  9''  30"°  p.  m. 

Between  9''  35™  and  g*"  45"  Professor  Eastman  counted  four  meteors  unconformable 
to  the  usual  radiant. 

At  9''  45^"  Mr.  Cahill  joined  Professor  Eastman,  and  from — 

9^^  45™  to  10^'     o"*  they  counted  8  meteors. 

10       o  to  10  15  "  8  " 

10  15  to  lo  30  "  4         '' 

10  30  to  10  45  "  2  " 

10  45  to  II         o  "  I  " 

Total  in  one  hour  and  twenty-five  ixtinutes,    27         " 

Only  six  of  these  appeared  to  come  from  the  August  radiant.  All  but  one  were 
small,  less  than  the  third  magnitude. 

At  g''  57"  30',  Washington  mean  time,  a  brilliant  meteor  of  the  second  magnitude 
appeared  near  the  cluster  of  stars  in  the  sword-handle  of  Perseus,  and  moved  more 
slowly  than  the  ordinary  August  meteors,  to  a  point  7^  east  of  Polaris.  It  had  an 
orange-colored  train,  which  disappeared  with  the  meteor. 

This  meteor  was  yellowish-red,  wliile  all  the  others  were  white.  At  no  time  was 
the  sky,  in  the  vicinity  of  the  radiant,  free  from  light  oimis-clouds.  At  10''  30"  the 
clouds  gathered  in  the  south,  north,  and  northeast,  and  at  1 1^  they  were  too  dense  to 
pennit  further  observations. 
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NOVEMBER    METEORS, 

A  rain-storm  on  the  morning  of  the  14th  prevented  any  observations  of  the  usnal 
November  shower. 

On  the  evening  of  November  2  7  several  meteors  wei  e  seen  before  6^'  p,  ra.  hj 
officers  on  their  way  to  tlio  Obsei-vatoiy. 

The  watchman,  Mr.  Horrigan,  observed  alone  nntil  8''  p.  m.,  with  the  following 
results : 


Time. 

Number 

of 
Meteors. 

From— 

To- 

li.  m. 
6     15 
6     30 

6  45 

7  0 
7     15 
7     30 
7     15 

ll,  m. 
6     30 

6  45 

7  0 
7      13 
7    30 
7     45 

93 
52 
66 

44 
40 

4S5 

Previous  to  S^  Professor  Eastman  had  been  engaged  with  other  work  in  tlie 
Transit-Circle  Room  and  was  not  aware  of  the  meteoric  display.  From  8''  to  9''  lie 
obseived  with  Mr.  Horrigan  about  half  the  time,  all  he  could  spare  from  other  duties, 
witli  the  following  result : 


Time. 

Number 
of 

From- 

To- 

h.    m. 
S     15 

ll,    m. 

8     15 

49 

8     30 

8    45 

23 

8    45 

y      0 

J3t 
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From  g''  until  the  shower  ceased  botli  were  constantly  observing,  witli  resTiUs  as 
follows : 


Time. 

Number 
of 

From— 

To- 

h.   m. 
g      0 
9    30 

ll,     111, 
9    30 

50 
46 

100 

At  S""  the  sky  was  perfectly  clear. 

At  g""  40"  light  clouds  and  haze  appeared  in  the  southwest,  and  by  lo''  15'"  the 
haze  had  reached  nearly  to  the  zenith.     No  meteors  were  seen  after  10''  10'". 

Before  6''  p.  m.  the  watchman  counted  ten  meteors,  which,  added  to  those  seen 
afterward,  make  a  total  of  726. 

Professor  Eastman  succeeded  in  observing,  with  a  meteor-spectroscope  by  John 
Browning,  the  spectra  of  two  meteors. 

The  first  meteor  had  a  veiy  faint,  continuoiis  spectrum,  with  a  veiy  decided 
increase  of  intensity  in  the  poi-tion  between  the  green  and  yellow. 

The  second  had  a  fainter  but  continuous  spectrum,  the  brightest  portion  being  in 
the  green. 

Both  of  these  meteors  moved  from  tlie  radiant  toward  /  Pegasi. 

The  radiant  was  not  so  easily  determined  as  in  the  case  of  the  meteors  of 
November  r3-i4.  The  space  from  which  most  of  tlie  meteors  seemed  to  emanate,  or 
in  wliich  their  tracks  produced  backward  would  cross,  appeared  to  be  elliptical,  the 
major  axis  passing  through  fi  Andromedse  and  to  a  point  aboiat  6°  toward  y  Andro- 
medse.  Its  entire  length  was  about  9*^.  The  length  of  the  minor  axis  was  about 
5°.5.  Most  of  tlio  meteors  were  small,  and  the  average  duration  of  flight  was  from 
0^,3  to  0^.5.  A  few  of  the  larger  ones  left  ti-ains  which  were  not  visible  more  than  1^5. 
Several  meteors  moved  with  very  high  velocity,  apparently  Hlte  lightning,  and  the 
light  resembled  that  of  the  electric  spark. 


MISCELLANEOUS    OliSEEVATIONS. 

In  many  of  tlie  observations  which  follow  it  was  impossible  to  fix  the  position  of 
the  meteors  on  account  of  clouds  and  haze,  but  whenever  it  was  practicable  full  details 
are  given. 

June  10. — Several  meteors  seen  in  the  evening  in  the  northeast  throngh  clouds 
and  haze. 

July  29. — Several  meteors  seen  during  the  night;  all  small. 

August  6. — Several  bright, meteors  seen  from  S""  to  lo"!  p.  m. 
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August  9. — Twenty-three  small  meteors  were  counted  by  one  observer  from  9''  to 
10''  p.  m. 

November  I  $. — Tliirteen  small  meteors  counted  by  one  observer  from  3''  to  5^ 
a.  m. 

Novemler  28. — Seven  small  meteors  counted  hj  one  observer  from  3''  to  3''  30'" 
a  m.    All  appeai'ed  to  move  southwest  from  near  .?  Ursse  Majoris. 

In  the  colmtin  marked  "  observer,"  in  tlie  following  table,  E.  indicates  Professor 
Eastman,  and  H,  Mr.  HoiTigan, 


Dale. 

WasWngtoa 
Meau  Time. 

i 

0 

Color. 

Q 

Appearance 

and  Duration 

of  Train. 

0    _ 

Course  of  Meteors  among  the  Stars, 

1872. 
Jan.     30 

h.  m. 

9     5  p.  m. 

11. 

■ 

Orange. 

4.0 

Trafnl:isied3 

L 

From  /3  C.issiopeai  toward  Poiaris.    Motion 
seemed  to  be  \>y  impulses,  hut  siow. 

July    23 

S  55  p.  m. 

H. 

White. 

z 

No  train. 

^ 

Fell   almost  perpendicularly  from  a  Cas- 
siopes. 

2S 

9  18  p. m, 

II. 

White. 

Train, 

12 

Aug.     3 

10  20  p.  ra. 

H. 

, 

Whits. 

1.0 

Train. 

15 

South  from  a  point  20°  east  of  Polaris. 

6 

9  55  P-ni- 

I-I. 

2 

■iVhite. 

I.O 

Short  train. 

S 

From  Polaris  toward  y  Urss  Majoris. 

9 

3  iS  p.  m. 

H. 

"■ 

Orange  and 
white. 

2.0 

Long  train. 

15 

Northeast  from  Saturn, 

9 

S  37  -p.  m- 

H. 

^ 

Orange  and 
white. 

I.S 

Long  train. 

20 

South  from  a  Cassiopes, 

g 

a  40  p. ra. 

H. 

3 

White. 

1,0 

Short  trdn. 

10 

South  from  f  UrsK  Majoris. 

9 

9     5  P-  ra- 

H. 

2 

White. 

1.0 

Short  train. 

15 

South  from  £  Ursse  Majoris, 

9 

9  16  p.  in. 

H. 

2 

Orange. 

1.0 

No  train. 

15 

South  from  a  AndromediB. 

Nov.    12 

9     0  p,  ra. 

E. 

^ 

Orange. 

1-5 

No  train. 

15 

From  3°  east  of  a  Ononis  vertically  toward 
the  horizon. 

Dec.      9 

10  45  p.  m. 

E. 

^ 

White, 

1.0 

No  train. 

ro 

Frora  i  UrsK  Minoris  toward  f  Draconis. 
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LIST  OF  PUBLICATIONS  PRESENTED  TO  THE  LIBRARY  IN  1872. 


From  whom  received, 


Accounl  of  tlic  operations  of  the  great  Irigonometrical  survey 

of  India,  vol.  i. 
Prograiama  delle  osscrvaiioni  fisiclie  die  veranno  esequite  nel 

Trafero  del  Frejiis.    Signore  P.  A.  Secchi,  Ing.  D.  Muller,  e 

P.  F.  Denia. 
A strono mi cai  observations  and  researches  made  at  Dunsink, 

tlie  observatory  of  Trinity  College,  Dublin,  1868-69,  vol.  1. 
Tables  of  Isis  computed  with  regard  to  (he  perturbations  of 

Jupiter,  Mari  ind  Saiurn   &c 
Report  of   tie  Ke      conntlei,  of  the    British    Association, 

1S70-71. 
Memoirs  of  the  Rojal  Astro   0  n  cil  Society,  vol.  3g,  part  r. . , . 
Osservazion    delle  eccl  se   solare  del   giorno  28  Luglio  i85r, 

fatte  in  d  versi  osservatori    d    Europa  ;  calcolafe  dal  Pro- 

fessore  G  Eantini 
Proposta  di  un  cannone  d  grosso  calibro.    I.  P.  Morgan,  Capi- 

tano  di  artigliena. 
Exercita^ioni  dell'  Accademia  agrario  di  Pesaro,  anno  14,  serie 

Proceedings   of    (he   Literary   and  Philosophical    Society    of 

Liverpool,  57th  session,  iS68-6q. 
EfFemeridi  astronomiche  di  Milano  perl'anno  i8jo,  parte  1-2  ; 

I'anno  i87r,  pane  i. 
British  Nautical  Almanac,  1874,  2  copies ;   1875,  2  copies 

Greenwich  observations  for  1869 

Astronomical  results  for  l86g 

Magnetieal  and  meteorological  observations,  1869 

Report  of  Astronomer-Royal,  June  3, 1871 

Annuaire  de  I'Acad^mie  royale  de  Belgique 

Bulletins  de  I'Acadfimie  royale  des  sciences,  lettres  et  des 
beauK-arts  de  Belgique,  Brnxelles,  39"=  ann^e,  2"'*  serie, 
1,  29-3'- 

Annales  de  I'observatoire  roj-al  de  Bruxelles,  tome  20 

Annales  m^teorologiques  de  I'observatoire  r03-al  de  Bruselles, 
4'"=  ann^e. 

Observations  des  phdnomJnes  pCtiodiques,  iS5g 

Amhropom^trie.    A.  D.  Quetelet.     1371 

Sur  I'anlhropom^trie.    A,  D.  Quetelet.     1871 - 

DSveloppement  de  la  taille  humaine.     Quetelet 

Taille  de  I'homme  k  Venise  pour  I'Sge  de  20  ans 

Des  lois  concernant  le  d^veloppement  de  I'homme 

Notice  de  Sir  J.  Herschel 

Orages  en  Belgique,  1870 

Annuaire  de  I'observatoire  royal  de  Bruxelles,  1871 

Annalen  der  Slernwarte  in  Leiden.     Kaiser,    2ter  Band,  i8;o  . . 

Mittheilungenaus  Justus  Perthes' geographischerAnstalt,  I7ter 
Band,  l87t,  II.    Ergauzungsheft,  Nrn,  29-30. 

Berichte  der  zur  Beobachtung  dec  totalen  Sonnenfinaterniss 
des  Jahres  i863  nach  Aden  unternommenen  Bsierreichischen 
Expedition. 

Stemschnuppen-Beobachlungen  in  Aden 

Discussion  der  wahrend  dertotalen  Sonnenfinsterniss  am  iStcn 
August  1368  angestelilen  Beobachtungen  und  der  daraus 
folgenden  Ergebnisse.    Weiss. 

Steinschnuppen  und  Kometen,  neue  Planeten  und  Kometen. . . 

Observations  of  comets  front  B.  C.  61  r  to  A.  D.  1G40 ;  extracted 
from  the  Chinese  annals ;  translated,  with  introductory  re- 
marks, and  an  apf)endix  comprising  the  tables  necessary  for 
reducing  Chinese  time  to  European  reckoning ;  and  a  Chi- 
nese celestial  atlas:  by  John  Williams,  F.  S.  A, 
secretary  Royal  Astronomical  Society. 


tier  Britannic  Majesty's  Secretary  of  Slate 

for  India,  India  Office,  London. 
P,  F.  Dcnza,  Moncalieri,  Turin,  Italy. 


G.  M.  Whipple,  Kew  Observatory. 

Royal  Astronomical  Society. 
ProL  G.  Santini,  Director  of  the  Obsc 
tory  at  Padua. 


Accademia  agraria  di  Pesaro. 

Secretary  of  the  Literary  and  Philosop 

cal  Society,  Liverpool. 
Director  of  the  Royal  Observatory,  Brc 

Milan. 
Prof.  J.  E.  Hind,  Superintendent  Nautical 

Almanac  Office. 
Sir  G.  B.  Airy,  F.  R.  A.  S.,  Astronomer- 
Royal,  Greenwich  Observatory. 
The  same. 
The  same. 
The  same. 


Dr.  F.  Kaisei 

Justus  Pertlies,  Goiha. 

Prof.  Dr.  Edmund  Weis! 


of  the  Observatory, 


Hosted  by 


Google 


368 


LIST  OF  PUBLICATIONS  PRESENTED  TO  THE  LIBRARY  IN  1372, 


Siwungsbeiichte  der  kaiserlichen  Altaderaie  der  Wisseaschaf- 
ten :  Malhemalisch-nafurwissenschaflliclie  Classe,  6asier 
Band,  iste  Ablheiluiig,  sles-jles  Heft ;  ejster  Band,  istes-jtcs 
Heft,  iste  Abiheilung;  63ster  Band,  is(es-4tes  Heft,  ate 
Abtheiiung. 

Journal  of  the  Scottish  Melerologlcal  Society,  new  series,  i  vol,, 
32,  October,  1871 ;  voL  I,  No.  32, 

Nederlandschmeteotlogischjaarboekvoor  1869-70.    4  copies. . . 

Beilrage  zur  Kentniss  der  Stern schnupp en,  zie  Abhandlung. . , , 
Utkast  tilt  isoperimetviska  Problemeis  fiillstandiga  Solution, 

akademisk  Afhandling  of  C.  E.  Lundstrom. 
Berichte  iiber  die  von  Herrn  Prof.  E.  Weiss  ausgefiihrte  Be- 

aimmung  der  Breite  und  des  Aiimutlies  zu  Dabliiz.     Littrow. 
Annalen   det   kaiserlich-koniglichen  Sternwarte  in  Wien,  3te 

Folge,  i6leT-i7ter  Band,  1866-67. 
Schweizerische  meteorologische  Beobachtungen,  Juni,    Juli, 

December,  1870. 
Bulletin  m^lSocologique  mensiiel  de  I'observatoire  de  I'univer- 

sitfi  d'Upsal,  vol.  2,Nos.6-i3;   vol.  3,  Nos.  1-6;  dScembie 

1870-niars  1871. 
Description  d'un   m^tiSorographe   enregisireur,  eonsfruil  pour 

I'observatoire  d'Upsal  par  Dr.  A.  G.  Theorell. 
Nova  acta  Regia^  societatis  scientiarium  Upsaliensis,  ser.  ler- 

lire.vol.  7,fasc.  1869-70, 

Recherches  sur  la  rotation  de  la  tarre.     H,  Gyld^ii 

lonatliche  Berichte  iiber  die  Resullate  aus  den  meteorolo- 

gischen  Beobachtungen  angestellt  an  don   koniglich-sach- 

sichen  Slationen  im  Jahre  1870. 
Magnetische  und  meteorologische  Beobachtungen  auf  dec  kai- 

serlich-kaniglichen  Sternwarte  zu  Ptag  im  Jahre  1870. 
Pliilosopliicat  Transactions  of  the  Royal  Society  of  London, 

vol.  t6o,  parts  1-2  ;  vol.  161,  part  i. 

Proceedings  of  Roval  Society,  vol.  18,  Nos.  iig-rag 

Astronomisch-geoaatische  Arbeiten  im  Jahre  1870.    Leipaig, 


Dr.  C.  I 


n  the  fabrication  of  iron  for  defensive  purposes,  and 
its  uses  in  modem  fortifications,  especial]}'  in  works  of  coast- 
Meteorological  observations  made  at  the  government  observa- 
tory, Sydney,  with  abstract  from  the  country-stations.  October, 
1S71. 

Distinction  des  maxima  et  des  minima  dans  un  probl^me  iso- 
f^rim^trique.     Lundstrom. 

Alcuni  risultati  preliminari  tratii  dalle  osservazioni  di  stelle 
cadenti.    Schiaparetli. 

Untersuchungen  iiber  die  Winde  der  nordlichen  Hemisphere 
und  ihre  klimatologische  Bedeutung,  ater  Theil. 

Memoirs  of  ihe  American  Academy  of  Arts  and  Sciences,  new 
es,  vol.  10,  part  i. 

Quarterly  weather-report  of  the  Meteorological  Office,  part  3, 
July  to  September,  1870-72. 

Contributions  to  leireslrial  magnetism,  No.  XII.  The  magnetic 
survey  of  the  British  islands  reduced  to  the  epoch  of  1842-45. 
Gen.  Sir  E.  Sabine,  K,  C.  B. 

Researches  in  solar  physics.  De  La  Rue,  Balfour  Stewart,  and 
B.  Loewy,  1866, 1868, 1870. 

Atlas  ml5t4oi:ologique  de  I'observatoire  royal  de  BruxcUcs. 
Quetelet.     5""  annie,  pp. 1-56. 

Osservatorio  astronomicoargentino.  Discursossobre  sn  inau- 
guration, Octubre  24  1B71. 

Memorie  del  la  Societi  spettroscopisti  Italian  i.  Raccolate  e 
pubblicate  per  cura  del  Prof.  P.  Tacchini.  Palermo,  1872. 
Dispensa  la-4a. 

Atlas  m^t^orologique  annuel  de  I'observatoire  de  Paris.  1869, 
1870, 1871  rSunies. 

Bulletin  m^l^orologique  mensuel  de  I'obseivatoire  de  Paris,  jan- 


r,  f^vr 


1872. 


Bulletin  international  de  I'observatoire  de  Paris,  i  13"'=  a 
1872. 

Bulletin  aslronomique,  S.  15™°  avril  1872 

Atlas  des  mouveraens  g^ndraux  de  I'almosphJre,  1865 

Report  of  the  United  States  Coast  Survey  for  166S 
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The  Imperial  Acadcmj',  Vic 


A.  Buchan,  Secretary  Scottish  Meteoro- 
logical Societ}'. 

Royal  Meteorological  Institute  of  the 
Netherlands. 

Prof,  E,  Weiss,  Vienna. 

C.  E.  Lundstrom,  Stockholm. 


Dr.  R.  Wolf,  Zurich. 


The  same. 

A.J.  Angstrom,  Secretary  Royal  Acader 

of  Sciences,  Upsala. 
Prof.  H.  Gyld^n,  Upsala. 
Dr.  C.  Bruhns,  Director  of  the  Obscrv 

toty,  Leipzig. 


Dr,  Carl  Homstein,  Frag,  B 


Dr.  C.  Bruhns,  Leipzig. 


G.  Svanberg,  Director  Observaii 
Prof  G.  V.  SchiaparelH,  Milan, 
Dr,  J.  Hann,  Vienna. 
Prof.  J.  Loveriijg,  Cambridge, 
i.  Sco 
The! 

B.  Loewy,  esq.,  Kew  Observatory. 

A.  Quetelet,  Director  Royal  Obsen-atory, 

Brussels. 
Dr.  B.  A.  Gould,  Directo 

Prof.  P.  Tacchini,  Italy. 
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nel  1872-73,     Schiapa- 

relli  e  Den?,a. 
Currents  and  surface-temperature  of  the  North  Atlantic  Ocean, 

from  tlie  equator  (o  40°  north  latitude,  for  each  month  of  the 

year.    London,  1872. 
Monthly  meteorological  register  of  the  Magnetic  Observatory. 

Toronto,  Canada,  May  to  December,  1671. 

General  metorological  register  for  1871 , 

Meteorological  observations,  Government  Observatory,  Sydnej', 

New  South  Wales. 
Meteorological  observations  for  January  and  February,  1872, 

at  Vienna,  Pola,  and  Fiume. 
Meteorological  observations  at  Brisbane  and  other  stations,  New 

South  Wales, 
Elenci  dei  basiiraenti  della  marina  Austro-Urigatica  da  guerra 

e  mercantile  e  dei  loro  segnali  distinlive.    Codice  Interna- 
tionale dei  signale.    Trieste,  1S72. 

The  origin  of  the  stars.     i2mo.    J.  Ennis 

Philosophical   transactions  of  the  Royal   Society  of  London, 

1871,  vol.  l5r,  part  2. 

Proceedings  of  the  Royal  Society,  vol,  20,  Nos.  130-133 

Catalogue  of  scientific  papers,  1800-63,  compiled   and    pub- 
lished by  the  Royal  Society  of  London,  vols.  r-4. 
Determination  t61^graphique  dela  diSSrencede  longitude  entre 

la  station  astronomique  du  Righi-Kulm  et  les  observatoires  de 

Zurich  et   de   Neuchale!.     E.   Plantamour,  R.  Wolf  el   A. 

Hirsch.    Genive  et  BSle,  1871. 
R^sitm^  m^t^orologique,  i86q  et  1870,  pour  GenSve  et  le  Grand 

St.  Bernard,  par  M.  E.  Plantamour. 
Nouvailes  experiences  failes  avec  le  pendule  i  reversion  et  de- 
termination de  la  pr^sanleur  i  Geneve  et  au  Righi-Kulm. 

Plantamour. 
Meteotologische  Beobacblungen  angestellt  auf  der  Leipziger 

Universitilts-Sternwarie  im  Jahre  1870.     Bruhns, 
Resi:ltate  .lus  den  meteorologischen  Beobachtungen  ahgeslellt 

an  fiinfundzwanzig  kHniglich-sachsischen  Stattonen  im  Jahre 

1869.     Dr.  C.  Bruhns. 
Bestimmungder  Liingendifferenzzwischen  Leipzig  und  Wien. 

Bruhns  und  Weiss. 
Untersuchung  desWeges  eines  Lichlstrahles  durch  sine  belie- 

bige  Anzahl  von  brechenden  spharischen  Obcrliachen.    P.  A. 

Hansen, 
Zur    experimentalen   Aesthetik,   von  Gustav  Tbeo,   Fechncr. 

Leipzig. 
ElektrodynamischeMaasbeslimmungen,insbesondeie  fiber  das 

Princip  der  Erhaltung  der  Energie.     W.  Weber. 
Mittheilungen  aus  Justus  Perthes  geographiscber  Anstalt  fiber 

wlchtige  neue  Erforschungen  auf  dem  Gesammtgebiete  der 

Geographic.    Dr.  A.  Pefermann.     i7ter  Band,  No.  la  ;  i3ter 

Band,  No.  r. 
Bulletins  de  I'observatoire  mSl^orologique  central  deMontsou- 

tis,  r87o-7a. 
Beiicht  der  mathematisch-physischen  Classc  der  kbniglich-sach- 

sischen  Gesellschaft  zu  Leipzig,  1870,  IH-iV ;  i87r,  I-III. 
Materyaly  do  Klimatografii  Galicyi  zebra  neprzei 515k eye  meteo- 

rologiczna  komisyi  fizyograficznej  C.  K,  Towarzystiwa,  Nauk 

Krakoiv,     Rok.  187a 
Jahrbiicher  der  kaiseriich-koniglichen  Central- Anstalt  far  Me- 

teorologie  und  Erdmagnetismus.    Jelinek  und  Fritsch. 
Journal  of  the  Statistical  Society  of  London.    December,  1871 . . 
Proceedings  of  the  London  Mathematical  Society,  No.  41,  vol.  4, 

Jahresbericht  der  norddeulscben  Seewarle  far  das  Jahr  1871, 
W.  V.  Freeden. 

Meleorologiscbe  Beobachtungen  angestellt  in  Dorpal  im  Jahre 
r866  und  im  Jahre  1870. 

Prograium  der  eidgenossisch-polytechnischen  Schule  Inr  das 
Schuljahr  1871-72.    Zurich. 

Magnetische  Ortsbestimmungen  im  Konigreiche  Ungarn,  3te 
Folge,  1 871. 

Weather-reports.  Meteorological  Office,  London,  July  r  to  De- 
cember 3r,  r87T. 

Monthly  records  of  results  of  observations  in  meteorology,  ter- 
restrial magnetism,  &c.,  taken  at  ihe  Melbourne  observatory 
during  January  and  February,  1872. 


G.  V,  Schiaparelli  and  P,  F.  Denza,  Turin. 


H.  C.  Russell,  B.  A.,  F.  R.  S„  A: 

mer  for  New  South  Wales. 
Dr.  C.  Jelinek,  Vienna. 

E.  MacDonncll,  Government  Obse 

The  Austrian  Lloyds,  Tricsl. 


facob  Ennis,  Philadelphia. 
Prof,  W.   H.   Miller,  Foreign   Secretary 
Royal  Astronomical  Society. 


Justus  Perthes,  Goth  a. 


M.  Charles  St.  Claire  Devi 

Montsouris. 
Dr.  Ernest  H.  Weber,  Leipsii 


Dr.  C.  Jelinek  and  C.  Fritsch,  Vienna. 

F,  Purdy,  esq.,  Editor,  London. 

Prof  A.  Cay  ley,  Vice-President  London 

Mathematical  Society,  London. 
W.  von  Freeden,  Director  North  German 

Naval  Observatory,  Hamburg. 
Dr.  Arthur  von  Oeltingen,  Dorpat. 

Director  Polytechnic  School,  Zurich, 

Dr.  Guido  Schenil,  Vienna. 

R.  H.  Scott,  Director  of  the  Meteorologi- 
cal Office,  London. 
R.  L.  J.  EUery.  Superintendent,  Govern- 
■    '  ■,  Melbourne.  Austra- 
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Bulletin  miitSorologique  mensuel  de  robservatoite,  Paris,  No. 

5,  ma!  1872. 
Quiletin  mensuel  de  la  Socii5(i5  d'acclimaWtion,  2™'^  serie,  lome 

c).  No.  4,  avril  1873. 
Forme  delle  protuberanze  region!  del  magnesio  e  del  ferro  sulla 

superficie  del  sole.   P.  Tacchini. 
Astronomical  observations  made  at  the  Edinburgh  observatory, 

l36o  to  1869,  with  additions  to  the  year  1871, 
A  manual  of  geometrical  and  infinitesimal  analysis,  by  B.  Ses- 

linl.SJ. 
Di  alcuni  fenomeni  che  si  manifestarono  snlle  linee  telegrafiche 

durante  le  grande  aurora  boreale  del  4  Febbraio  1S72 ;  della 

origine  delle  aurore  boreali. 
Description  d'un  m^t^orog raphe  imprimeur,  consltuit  aux  frais 

du  gouvernement  su€dois  par  Dr.  A.  G.  Theorell.     Mai  1871. 
Mittheilungen  aus  der  norddentschen  Seewarte.     IV.   Die  Nor- 

malwege  der  Hamburger  Dampfer  zwischen  dem  Kanal  und 

New  York,  nach   don  Journal -A  uszagen   derselben   in  den 

Jahren  1860-69. 
Second"  supplement  to  the  papers  on  the  eastern  and  northern 

extension  oftlie  Gulf  Stream,  Hydrographic  Office,  Washing- 
Ion,  D.  C. 
Nuevos  metodicos  astronomicos  para  determinar  la  hora,  el  a^i- 

mut,  la  Jalilud  y  longitud  geograficas.     F.  Diaz  Covarrubias, 

Mexico.    Tratado  de  topografia  y  geodesia,  tomo  1-2. 
Journal  of  the  Scottish  Meteorological  Society,  Nos.  33-34. 

Proceedings  of  (he  Royal  Geographical  Society,  vol.  16,  No.  2. 

Bulletin  nn!tfiorologique  mensuel  de  I'observatoire  de  I'liniver- 
sit^,  Upsal,vol.  I,  Nos.  1-3;  vol.  3,  Nos.  7-12. 

Nova  acta  Kegi^  societatis  scientiarium  Upsaliensis,  ser.  3,  vol. 
8, fasc.  I. 

Meteorologiska  lakttagelser  i  Sverige,  utgifna  af  koniglick- 
svenska  Vetenskaps  Akademien,  gde-rate  Bandet. 

Sitzungsberichte  der  kaiserlichen  Akademie  der  Wissenschaf- 
ten,mathem3lisch-natiirwissenschafdicheCiasse,  Wien,  64ster 
Band,  istes-5tes  Heft,  1871.  Jxini,  Juli,  October,  Novem- 
ber und  December ;  64ster  Band,  ate  Abiheilung,  istes-stes 
Heft,  juni-December,  1B71, 

Denkschriften  der  kaiseriichen  Akademie  der  Wissenschaften, 
3ister  Band. 

Sammlung  von  Hiilfslafeln  der  Berliner  Sternwarte.  W.  Fors- 
ter,  Berlin,  i86g, 

Schweizerische  meteorologische  Beobachtnngen,  October  und 
November  1870  ;  April  1871. 

Astronomische  Mittheilungen,  XXIX 

Proceedings  of  the  London  Mathematical  Society,  Nos.  44-46. 

Den    egendomliga   Varmefordelningen   i  EuTopa  under  Maj. 

Manad.     1867. 
Oversigt  over  det  kongelige  danske  Videnskabetnes  Selskabs 

Forhandlinger  og  dels  Medlemmers  Arbeider  i  Aaret  1871. 
A  chart  and  remarks  exhibiting  the  proposed  method  for  pub- 
lication of  meteorological  information  for  the  more  important 

parts  of  the  ocean.    R.  H.  Scott  and  Heniy  Toynbee. 
Report  of  the  meteorological  committee  of  the  Royal  Society 

for  the  year  ending  December  31, 1871. 
Sulla  forma  della  radiazione  dette  perseidi  o  meteore  d'Agoslo  ; 

letters  S.C.  P.  AlessandroSerpieri  al  Prof.  Schiapareili,  iettera 

la-3a. 
Sul   radiante  delle   stelle  cadenti  delle  perseidi  nell'  Agosto 

1871.     H.  Serpieri. 

Le  influenze  dei  sole  sui  pianeti,  A.  Serpieri,  Iettera  ia-3a 

Bolletino  meteorologico  ed  astronomico  del  regio  ossetvatorio 

;11'  universita  di  Torino,  anno  V,  1872. 
Suppiemenlo  al  V"  bullelino  annuale  1870  dell  osservatorio. 

Torino,  1871, 
Preliminary  report,  eiLpJorations  in  Nevada  and  Arizona,  War 

Department.  1871.     Report  of  First  Lieut.  G.  M.  Wheeler, 

Corps  of  Engineers. 
Ueber  ein  neues  Variations-Instrument  fur  die  Vertical-Inten- 

sitatdesErdmagnetismus.  von  H.  Wild.   [Melanges  physiques 

etchimiques,  Acadferaie  imperiaie  de  St.P6tersbourg,  tome8.] 

a2d  February  to  5th  May,  1872. 


M.  Charles  Delaunay,  Di 

Observatory. 
A.   GeofTroy  St.   Hilaire,   Generz 

P.  Tacchini,  Palermo. 
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Prof.  G.  B.  Donaii,  Florence. 


Dr.  A.  G.  Theorell.  Slockholm. 


F.  Di3z  Covarrubla 


A.  Buchan,  Esq.,  Secretary  Scottish  M 

orological  Society. 
R.  C.  Markham  and  R.  11,  Major,  St 

J.     ngstrom.  Secretary  Royal  Acader 
Sciences.  Upsal. 
The  same. 

Prof.  J.  Japetus  Sm.  Steenslrup,  Uni 

sity  of  Copenhagen. 
A.  Schifilter,  Secretaiy  of  Royal  Academy 

of  Sciences,  Vienna. 


Dr.  W.  Forster,  Berlin,  Prussia. 

Dr,  R.  Wolf,  Zurich. 

The  same. 
Prof.  ArthurCayley.Vice-Presidcnl,  Can 
bridee. 
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Journal  of  (he  Statistical  Society,  London,  for  June,  1S72 

Bcriclit  iiber  die  von   Herro  Prof.  E.  Weiss  ausgemhrfe  Be- 

stimmung  iler  Breite  und  des  Aaimulhs  auf  dein  Laaer  Berge 

bei  Wien.    C.  von  Liltrow. 
Anoalen  der  kaiserlich-Uoniglichen   Sternwarte   in  Wien,  3te 

Folge,  iSter  Band,  Jahrgang  l863.    Wien,  1872. 
Die  Declination  der  bei  Gtadmessung  zu  Breitenbestiinmuiigen 

benutzten  Fixsterne,  von  C.  Bruhns. 
Monatliche  Berlchte  uber  die  Resultate  aus  den  meteorolo- 

gischen  Beobacitungen  angestellC  an  den  koniglich-sSchsi- 

schen  Stalionen,  1871. 
Reperloriiim  fiir  Meteorologie.     H.  Wild.     Band  2,  Heft  2 

Meteorologisclie  Beobachlungen  angestelll  in  Dorpat  im  Jahre 
1871,  Oeltingen  und  Weihraucli,  6tei:  Jahrgang,  ater  Band, 
isles  Heft. 

Magnetical  and  meteorological  observations  made  at  the  Gov- 
ernment Observatory,  Bombay,  presented  by  Her  Britannic 
Majesty's  Secretary  of  State  for  India.    India  Office,  London. 

Anales  de  la  Sociedad  Humboldt.    Julio  1870,  Julio  1872 

Bulletin  m^t^orlogique  de  Montsouris.  (To  November,  1B72,  in- 
clusive ;  now  under  tlie  Imperial  Observatory.) 

Bulletin  astronomique  de  I'observatoire  de  Paris 

Transactions  of  the  Wisconsin  Academy  of  Sciences,  Arts  and 
Letters,  1870-72. 

Transactions  of  the  Bombay  Geological  Society 

jntlily  Notices    of   the    Royal    Astronomical   Society,  vol. 
52, 1  to  9,  inclusive.    1871,  to  June,  1872. 

Proceedings  of  the  London  Mathematical  Society.  Nos.  41  to  47 


From  whom  received. 


Mr.  Frederick  Purdy,  Editor,  6  Charing 

Cross.  London. 
C.  von  Littrow,  Vienna. 


Dr.  C.  Bruhns,  Leip 


Dr.  H.  Wild,  Director  of  the  Central  ■ 
servatory  of  St,  Petersburg. 
Dr.   Oettingen  and   Weihrauch,   Dorpat, 
Russia. 


F.  Diaz  Covarrubias,  Mexico.  Mexico. 

Director  of   the    Imperial   Observatorj-, 
Paris. 

The  same. 

Dr.  J.  W.  Hoyt,  President  of  the  Wise 
sin  Academy,  Madison,  Wisconsin. 

J,   Burgess,   Acting  Secretary,    through 
Lieut.  Moreland,  F.  R,  S„  Home  Sec'y. 

Prof.  A.  Cayley,  President  Royal  Astro- 
nomical Society,  also  Vice-President  of 
the  London  Mathematical  Society, 
The  same. 
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EXPLANATION. 


Ill  the  following  tables  tlie  first  column  on  eacli  page  contains  the  Constaiit  frojn 
o^OI  to  o^5o,  inclusive. 

The  remaining  columns  contain  the  Corrections. 

The  argument  is  the  declinatioii  of  the  star,  and  is  found  at  the  top  of  each 
column  of  the  Corrections. 

The  correction  for  azimuth  is  denoted  hy  Aa. 
The  con'ection  for  level  is  denoted  by  Bh. 
The  coiTcction  for  collimation  is  denoted  by  Gc. 

For  the  methods  of  determining  the  values  of  the  factors  A,  B,  and  6*,  and  tlie 
constants  a,  h,  and  c,  see  "Introduction  to  the  Observations  with  the  Ti-ansit  Circle, 
1870." 
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V  A.  LUES    OF    THE    AZIMUTH    CORRECTION,    An. 

1 

Argumciil;  Declination 

of  SlM. 

The  Correction  and  the  Consi^nt 
have  opposite  signs. 

d 

Decimation 

of  Star. 

S6°  35' 

3&' 

37' 

33' 

39' 

87°  9' 

.0' 

.,- 

„. 

13' 

14' 

15' 

33°  36' 

3/ 

3S' 

39' 

40' 

4c' 

4.' 

43' 

44' 

45' 

46' 

„%, 

^ 

^ 

0.13 

0.13 

o.t3 

0:15 

0.15 

0.15 

0.15 

0.15 

Z 

o."i6 

0.31 

0.32 

0."32 

0/32 

0.33 

0.33 

0.34 

0.34 

0.35 

0.35 

0.36 

0^25 

0.25 

0.25 

0.25 

0.30 

0.30 

0.30 

0.31 

0.31 

0.31 

0.31 

0.62 

0.63 

0.64 

0.65 

0.G6 

0.66 

0.67 

0.68 

0.69 

o.7<^ 

0.71 

.03 

0-37 

0.37 

0.38 

0.38 

o.ll 

0.45 

0.45 

0.46 

0.46 

0.46 

0.46 

0.47 

0.94 

o.gs 

0.96 

0.97 

0.98 

1.04 

1.05 

1.07 

.04 

0.50 

0.50 

0.50 

0.50 

0.51 

0.60 

0.60 

0.61 

0.61 

0,62 

0.62 

0.62 

1.25 

1.25 

1.28 

1.30 

1. 31 

1-33 

1.35 

1.36 

1.38 

r.40. 

1,42 

-05 

0,62 

0,62 

0.63 

0.63 

0.63 

0.75 

0.76 

0.76 

o.7(> 

0.-77 

0.78 

0.78 

(.56 

1.58 

1.60 

1.62 

r.64 

1.66 

r.68 

1.71 

1.73 

1.75 

1.78 

0.06 

0.74 

0.7S 

0.75 

0.76 

0.76 

0.90 

0.91 

0.91 

0.92 

0.92 

0-93 

0-93 

1.87 

1.90 

1.93 

1.94 

1-97 

1.99 

2.02 

2.05 

a. 07 

2.10 

2.13 

.07 

0.87 

0.87 

0.88 

0.39 

1.05 

1.06 

1. 06 

1.07 

i.o3 

1.08 

!.09 

2.24 

2.27 

2.30 

2.33 

■i'.3f> 

2.39 

2.42 

2,45 

2.49 

0.99 

1.22 

1.23 

1.25 

2.50 

2.53 

2.56 

2.62 

2.66 

3.69 

2.73 

2.77 

2.80 

2.34 

.09 

1.24 

1.25 

I-I3 

I.3S 

1. 13 

t.27 

1-35 

1.50 

1.3^ 
1. 51 

1.37 
1.52 

1.33 
.-53 

1.39 
1-54 

1-39 
1-55 

1.40 

..5fi 

2.3i 
3-12 

-a 

2.88 

3.30 

2192 

3-24 

3;28 

2.99 
3.32 

3-03 
3.37 

3.07 
3.41 

l^l 

3-15 
3.50 

3-ro 
3-55 

o.ir 

1. 30 

1.37 

1.33 

1-39 

1-39 

t.65 

1.66 

1.67 

1,68 

1.69 

1.70 

1. 71 

3-43 

3-48 

3-52 

3.56 

3.61 

3-66 

3.70 

3-7S 

3.85 

3-85 

3-91 

1.49 

1.50 

t.50 

1. 51 

1.52 

1.80 

1.81 

1.32 

J. 84 

1.85 

1. 36 

1.87 

3.75 

3-79 

3-84 

3-89 

3.94 

3-99 

4.04 

4.09 

4.15 

4.26 

.13 

1. 61 

1.62 

1.64 

1-65 

1-95 

I.g6 

1.9a 

1.99 

2.03 

4-06 

4.11 

4.16 

4.21 

4.27 

4-33 

4-38 

4.44 

4.49 

4-56 

4.62 

1.74 

1.75 

1.76 

1.77 

2.14 

2!l6 

2.18 

4.37 

4.42 

4.48 

4-54 

4-59 

4.6s 

4.71 

4.78 

4.84 

4-91 

4-97 

.15 

1.86 

1.87 

1.38 

1.89 

1,90 

2.25 

2.26 

2.3S 

2.30 

2.31 

2.32 

2.34 

4.63 

4-74 

4.80 

4-92 

4.99 

5-05 

5.13 

5-'9 

5-26 

5-33 

0,16 

1.9a 

2.00 

2. or 

2.02 

2. 03 

2.40 

2.42 

2.43 

2.45 

2.46 

2.4a 

2.49 

4-99 

5.0G 

5.12 

5.1S 

5-25 

5-32 

5-39 

5.46 

5-53 

5.61 

5.68 

3.13 

2. 15 

2.55 

2.57 

2.58 

2.60 

2.62 

2.63 

2.65 

5-31 

5-37 

5.44 

5-51 

5.58 

5-65 

5-72 

5.80 

5. 88 

5.96 

6.04 

,iS 

2.23 

2    26 

3    2& 

2.70 

2.72 

2-74 

2.75 

2.77 

?-79 

2. So 

5-62 

5.69 

5.76 

5.83 

5.91 

5.98 

6.06 

6,14 

6.22 

6.31 

6.39 

.10 

2.36 

2.37 

2  38 

2  39 

2   41 

2. 85 

2.87 

2.89 

2.91 

2.92 

2.94 

2.96 

5-93 

6.00 

6.08 

6.16 

6.23 

6.32 

6.40 

Mf 

6.57 

6.66 

6.75 

2.4S 

2.49 

2  51 

a  53 

2    53 

3.00 

3.02 

3  ■04 

3.06 

3.08 

3.10 

3.12 

6.24 

6.32 

6.40 

6.4S 

6.56 

6.65 

6.73 

6.91 

7.01 

7.10 

o.at 

2.60 

2.62 

2  63 

2  65 

2  66 

3-15 

3-17 

3-19 

3.21 

3-23 

3.25 

3.27 

6.56 

6.64 

6.72 

6.80 

6.39 

6. 98 

7.07 

7-17 

7.36 

7.36 

7.46 

2.73 

2.74 

2  76 

2  77 

2  79 

3.30 

3-32 

3-34 

3-37 

3-39 

3.4' 

3-43 

6-95 

7.04 

7-13 

7.22 

7-41 

7.6' 

7-71 

7-81 

.23 

2.85 

2.87 

3  90 

3    91 

3-45 

3-47 

3-50 

3.52 

3-54 

3-56 

3.5S 

7.27 

7.36 

7-55 

7.64 

7.7^ 

7.85 

7-95 

8.06 

8.17 

.24 

.25 

3.10 

2.90 
3.12 

3  01 
3  !3 

3  02 

3  04 
3   17 

3.60 
3.75 

3.62 
3.7s 

3-6s 
3-So 

3.67 
3. .82 

3.69 
3-85 

3.72 
3.S7 

3-74 
3.90 

7-49 
7.80 

7-5S 
7-90 

S'oo 

III 

7-S7 

7-98 
8.31 

8.42 

8.19 

8.53 

8.30 
8.64 

8.41 
8.76 

8.52 

0.26 

3.22 

3.24 

3  26 

3  28 

3  29 

3-90 

3-93 

3-95 

3-9S 

4.00 

4.02 

4.05 

8.12 

8.22 

8.32 

3.42 

8.53 

8.64 

8.75 

S.87 

3. 99 

9. 11 

9-24 

.27 

3.35 

3.37 

3  39 

3  40 

3  42 

4.05 

4.10 

4.13 

4^16 

4.18 

4.21 

S.43 

8.53 

8.64 

8,75 

8,86 

8.97 

9.09 

9-21 

9-33 

9-46 

9-59 

.28 

3.47 

3.49 

3  51 

3  S3 

3  55 

4.20 

4-23 

4.26 

4.28 

4-3' 

4-33 

4. 30 

3.74 

8.96 

9.07 

9.19 

9.31 

9-43 

9.55 

9.68 

9.31 

9-95 

.29 

3.60 

3.6a 

364 

3  65 

367 

4.35 

4-38 

4.46 

4.49 

4.52 

9.05 

9.16 

9.28 

9.40 

9-51 

9,64 

9.76 

9.69 

10.03 

ro.i6 

-30 

3.72 

3-74 

376 

3  7-^ 

3  80 

4-50 

4.53 

4-5fi 

4-59 

4.62 

4.fM 

4.67 

9-3f 

9.48 

9.60 

9-72 

9-84 

9-97 

10.10 

10.24 

10.37 

10.51 

lo!66 

0.31 

3-84 

3.87 

319 

3  9' 

3  93 

4.65 

4.6S 

4.71 

4-74 

4-77 

4. So 

4.83 

9.68 

9.80 

9,92 

10.04 

10.17 

10.30 

10.44 

10.58 

10.72 

10.86 

II. 01 

.32 

3-97 

3^59 

4  03 

4  05 

4.80 

4-83 

4.86 

4.90 

4-93 

4-95 

4.99 

9.99 

10.24 

10.37 

10.50 

10.64 

ro.77 

10.92 

11.06 

11.37 

.33 

4.09 

4.12 

4  14 

41ft 

4  i& 

4-95 

4-98 

5.0a 

S.05 

5. OS 

5.11 

5.14 

10.30 

10.43 

I01' 

10. 6g 

10.83 

10.97 

11.26 

11.41 

11.56 

11.72 

.■54 

4.22 

4.94 

4.26 

4-28 

4.31 

5-IO 

5-13 

5-17 

5-20 

523 

5-26 

5.30 

10.61 

10.74 

11.16 

11.30 

11.45 

11.60 

'1. 75 

ir.91 

ia.o8 

■35 

4.34 

4-3& 

4-39 

4.41 

4-43 

S.35 

5.2S 

5-32 

5. 30 

5-39 

5-42 

5.45 

10.93 

11.06 

11.20 

11.31 

11.48 

11.63 

11.78 

11.94 

12,26 

12.43 

O.lfi 

4.46 

4-49 

4-51 

4-S4 

4.36 

5.40 

5-44 

5. 47 

S.51 

5.54 

5-57 

5.61 

ii.24 

11.33 

It. 52 

11.66 

11. Si 

11.97 

12.12 

13.28 

12.45 

12.61 

12.79 

.37 

4-59 

4.61 

4.64 

4.66 

4.69 

5-55 

5.59 

S.62 

5.66 

5.70 

5-73 

5.76 

11.55 

11.69 

11.34 

11.99 

I2..4 

13.30 

I2!46 

12.62 

'2.79 

12.96 

13.14 

-33 

4.71 

4.74 

4.76 

4-79 

4.81 

5.70 

5-74 

5.78 

5-81 

I'll 

5-88 

5-92 

11.86 

12.16 

12.47 

12.63 

12.79 

12.97 

13-14 

13-33 

13-50 

4.84 

4.86 

4.89 

4-91 

4-94 

5-35 

5-89 

5.93 

5-97 

6.08 

12.32 

12. 48 

12. 64 

12.80 

13.96 

13-13 

13-31 

13.48 

13.67 

13.85 

■''" 

4-06 

4.99 

5.02 

5-0+ 

5-07 

6,04 

G.U 

6:^ 

6.23 

12.49 

12.64 

12. So 

12. 96 

13-12 

13-30 

'3.47 

13.65 

13.83 

14.02 

14.21 

0    ]1 

5o« 

5     IT 

5.14 

5-17 

5-19 

6.15 

6.19 

6.33 

6.37 

6.31 

5.35 

6.39 

12.80 

I2.g6 

13-12 

13-28 

13-45 

13.63 

13.80 

13-99 

14.17 

14-37 

(4,56 

5  21 

5  24 

5-27 

5.29 

5.32 

6.30 

6.34 

6.43 

6.47 

6.50 

6-54 

13.11 

'3-27 

13.44 

13.61 

13.96 

14-52 

14.72 

14.92 

43 

5  33 

5  36 

5-39 

5-45 

6.45 

6.49 

6.54 

6.53 

6.62 

6.06 

13.42 

13.59 

13.76 

13.93 

14.30 

14.48 

14-87 

15-07 

E5.27 

5  4f 

5  49 

5-52 

5-54 

5-57 

6.5o 

C.64 

0.69 

6.73 

6.77 

6.81 

6!S6 

13-74 

13.90 

14.08 

14-26 

14-44 

14.63 

14.31 

15.01 

15-ai 

15.42 

15-63 

-' 

5  58 

5  61 

5.64 

S-&7 

5-70 

6.75 

6. Bo 

6.84 

6.93 

6.97 

7.01 

14.05 

14.22 

14.40 

14.58 

14.76 

14.96 

'5.15 

15-35 

15-56 

15-77 

15.98 

0.4C 

5.70 

5.74 

S.77 

5.  So 

5.33 

6.90 

6.95 

6.99 

7-04 

7.08 

7.17 

14.36 

14.54 

14.72 

14.90 

15.09 

15.29 

15-49 

15.70 

15-90 

16.12 

16.34 

.47 

5-83 

5.86 

E.89 

5-92 

5-95 

7.05 

7.H 

7.14 

7.19 

7.32 

14.67 

14 -85 

rs.04 

15-23 

15.42 

15.62 

15.82 

16.04 

16.25 

16.47 

16.G9 

,4s 

5.95 

s.gq 

6.02 

6.05 

6.08 

7.20 

7-25 

7.30 

7-34 

7-39 

7-43 

7-48 

14.98 

15-17 

15.36 

15-55 

15.75 

15.96 

16.16 

16.33 

16.59 

16.82 

17-05 

.49 

6.08 

6. II 

6..4 

6.17 

6.21 

7.35 

7.40 

7-45 

7.50 

7.54 

7-59 

7-63 

15.30 

15.48 

15.68 

15.88 

16.08 

16.29 

16,50 

16.72 

16.94 

17.17 

.50 

6. 30 

0.24 

6.27 

6.33 

7.50 

7-55 

7.60 

7-64 

7.69 

7.74 

7.79 

15.61 

15.80 

16.00 

16.20 

16.41 

16.62 

16.83 

17.06 

17.29 

17^ 

17^76 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUE    Of     THE    AZIMUTH 

CORRECTION,    Ja. 

1 

Argument:  Dccliiliilion  of  Star, 

The  Correction  and  the  Constant 
h.-ive  opposite  signs. 

Declmallon  of  Star. 

S8'47 

48' 

49' 

50' 

--' 

52' 

53' 

54' 

»' 

56' 

57' 

58' 

59' 

8g°o' 

^' 

'' 

3' 

4' 

s' 

6' 

7' 

8' 

9' 

o!o, 

0.36 

0.37 

0.37 

0.38 

s. 
0.38 

0.39 

0.39 

0.40 

„-. 

0.41 

0.42 

0.43 

0-43 

0.44 

0.45 

0.45 

0^46 

z, 

0.4 

0.4? 

0.5 

0.5 

0.52 

o.r. 

0.73 

0-74 

0.75 

0-76 

0.77 

0.79 

o!8i 

0.32 

0.84 

0.85 

0.36 

0.89 

0.9 

0.93 

o.g 

0.9 

0.98 

1.04 

.03 

11: 

1.14 

1.16 

1.18 

1.24 

1.26 

1.23 

1.3c 

1.32 

1.34 

1.36 

1.3? 

1-47 

1.5 

1-5 

1-55 

.04 

1.4' 

1:46 

1.48 

1.53 

1-55 

1-57 

1-60 

1.62 

1-65 

1.67 

1.70 

1-73 

1.76 

1.79 

1.62 

1.8 

1% 

1.96 

t.g 

2.07 

.0; 

1.83 

1.85 

1. 88 

1.91 

1-94 

1.96 

2.00 

2.03 

2.06 

2.og 

2.13 

2.16 

2.24 

2.28 

2.3 

2-36 

2.4c 

2.45 

2.5 

2.59 

0.06 

a.  16 

2.19 

2.22 

2.26 

3.29 

2.32 

2.3f 

3-39 

2.43 

2.47 

2.51 

2.55 

2.60 

2.64 

2.68 

2.73 

2.78 

2.83 

2.88 

2-94 

2.9? 

3-0 

3.11 

2.5: 

2.56 

2.59 

2.63 

2.67 

2.71 

2.75 

2.79 

2.84 

3.68 

2.93 

2.98 

3.03 

3.08 

3.13 

3. IS 

3.24 

3.30 

3.36 

3-42 

3.4? 

3-5 

3-63 

.08 

2.92 

2.96 

3.01 

3  "-05 

3.10 

3-14 

3- 19 

3.24 

3.29 

3-35 

3.40 

3-46 

3-52 

3-58 

3-64 

3-70 

3-77 

3-S4 

3-91 

3-99 

4.15 

,og 

3.2J 

3.29 

3-33 

3.38 

3-43 

3-48 

3.54 

3.59 

3.65 

3-71 

3-77 

3-83 

3.89 

3-96 

4.17 

4.24 

4-32 

4.4? 

4.5 

4-66 

.10 

3.60 

3.65 

3-7" 

3-76 

3.8J 

3.87 

3-93 

3-99 

4.05 

4.12 

4.18 

4-25 

4-33 

4-47 

4-55 

4.63 

4-7 

4-3c 

4:89 

4.gr 

5.0 

o.ir 

3-96 

4.02 

4. OS 

4.14 

4  20 

4.26 

4-32 

4.39 

4.46 

4.53 

4-60 

4-68 

4.76 

4.84 

4.93 

5.00 

5-09 

5.19 

5.28 

5.38 

5-48 

5.5 

70 

4.32 

4-38 

4.45 

4.51 

4^58 

4-65 

4.72 

4.79 

4.86 

4.94 

5-02 

5-10 

5.19 

5-28 

5-37 

5.46 

5.56 

5.66 

5.76 

5-37 

5-98 

6.1 

■13 

4.68 

4.75 

4.82 

4.89 

4.96 

5  03 

5.11 

5.19 

5.27 

5.35 

5-44 

5-53 

5.62 

5-71 

5-3i 

5.92 

6.02 

6.13 

6.24 

6.36 

6.48 

6.6 

6.74 

■'4 

5-0+ 

5-II 

5'.I9 

5.26 

5-34 

5.43 

5.50 

6-59 

5-67 

5.76 

5-8( 

5-95 

6.05 

6.!5 

6-26 

6.37 

6.4a 

6.60 

6.72 

6.85 

6.98 

7-1 

7.26 

■'S 

5^40 

5.48 

5-56 

5.64 

5-72 

5-81 

5-90 

5.9S 

6.18 

6.38 

6.48 

6-59 

6.71 

6.82 

6. 94 

7.07 

7.30 

7.34 

7-43 

7-6 

7.77 

O.lfi 

5.76 

5-84 

5-93 

6  02 

6.10 

6  19 

6.2g 

6. 38 

6.48 

6.59 

6.69 

6.80 

6.92 

7-03 

7.16 

7.28 

7.41 

7-5' 

7.68 

7-33 

7-98 

8  1 

8.29 

.17 

6.12 

6.21 

6.30 

6^39 

6.48 

6.58 

6.68 

6.78 

6.89 

7.00 

7.11 

7-23 

7-35 

7-47 

7-60 

7.74 

7-37 

3.16 

8.32 

3:6 

8.81 

6.4S 

6-58 

6.67 

6.77 

6.87 

6-97 

7-07 

7.18 

7-30 

7.41 

7.53 

7.65 

7.78 

7.91 

8.05 

S.lg 

8.33 

3:49 

3.64 

8.3i 

8-97 

9-1 

9-33 

.ig 

6.94 

7.04 

7.14 

7-25 

7-35 

7.47 

7.53 

7-70 

7-95 

8.35 

3.64 

3.96 

9.12 

g.29 

9-47 

9.6 

7.20 

7-31 

7.41 

7-52 

7-&3 

7-74 

7.93 

3.1. 

8.23 

8.37 

8.50 

S.65 

3-79 

8.94 

9.10 

9.26 

9.43 

9.60 

9-78 

9-97 

10-37 

o.zt 

7.56 

7.67 

7.78 

7-90 

8.ot 

8-13 

8.25 

8. 38 

8.51 

8-65 

8.7g 

3.93 

9-oB 

9-23 

9-39 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES    OF 

THE    AZIMUTH    CORRECTION.   Ati.,    S.  P. 

Ar;.iiraent:  Declination  of  Sl;ir. 

The  Constant  has  the  same  sign 
as  tlie  Correction. 
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TABLES  OF  INSTRUMENTAL  COxNSTANTS  AND  CORRECTIONS. 


VALUES   OF   THE   LEVEL   CORRECTION,  £^. 

The  Correction  has  the  same  sign  as  the 

Argument:  Declination  of  SWr. 

Constant.     In  leflection  obseivations  the 
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sign  is  reversed. 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES 

OF     THE    LEVEL     CORRECTION.    /«. 

The  Correction  has  the  same  sign  as  the 

Argument:  Declinalioji  of  Star. 

Constant.    In  reflection  observations  the 

2 

sign  is  reversed. 

Declination  of  Star. 
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TABLES  OF  INSTRUMExNTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES 

OF 

■THE     LEVEL     CORRECTION,     M.,     S-P. 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS, 


VALUES     0  t 

THE    LEVEL     CORRECTION,    Bi..     S.P. 

The  Constant  and  the  Correction  have  opposile 

giimcnl ;  Declination  of  Stat. 

signs.     In  refiection  observations  the  Correction 

1 

lias  the  same  sign  as  the  Constant. 

u 

Declination  of  Star. 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES     OF     THE     COLLIMATION     CORRECTION,     &. 

Aboi^e  the  Pole  the  Correction  lias  the  same 

Arg-umenl:  Declinalion  of  Star. 

sisu  as  the  Constant ;  below  the  Pole  the   Cor- 

" 

rection  has  the  opposite  sign. 

Declination  of  Star. 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRr.CTIONS. 


VALUES     OF     THE    COLUMATION     CORRECTION,     a. 
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20.06 
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21,11 
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16.96 

17.19 

17-43 

17.68 

17,94 

18.20 

18.47 
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19.96 

20.39 

20,63 

20.9S 

21-34 

31.71 

22. iq 

22.50 

22.92 

33.35 

23, 8( 

24.26 
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17.43 

17.67 

17.92 

1S.17 

18.44 

,8.98 

19-27 
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25.30 

25.73 
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19.10 

19.37 

19.64 
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20.22 

20.52 

20.84 

21.16 

21.49 
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24.13 
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EXPLANATION    OF   TABLES. 


In  tlie  following  tables  the  first  column  on  each  page  contains  five  values  of  the 
Constant,  and  the  remaining  columns  contain  the  corresponding  Con*ections. 

The  argument  is  the  zenith  distance  south  of  the  object  observed,  and  is  found  at 
the  top  of  each  short  column  of  Corrections. 

For  the  methods  of  determining  the  values  of  the  factors  A,  B,  and  C,  and  the 
Constants  a,  h,  c,  see  "Introduction  to  the  Observations  with  the  Transit  Circle,  1870." 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES     01' 

THE 

AZIMUTH     CORRECTION,     ^a. 

I 

Between  0°  and  85°  and  between  275°  aud 

303° 

Argu 

iient:  Zonilh  Distan 

e  South, 

the  Correction  has  the  san 

he  Constant  ■, 

u 

between  315°  and  0°  it  has  the  opposite  sign. 

.r 

84° 

83° 

8S° 

sr 

so° 

?9° 

78° 

77° 

76°            75° 

74' 

73° 

72° 

::o. 

0.014 

O.OIfl 

o'o,4 

o^U 

0.013 

0.013 

s. 
0.013 

0.013 

0^012 

0%t2 

O^Z2 

„"„■ 

o"„, 

.028 

.028 

.038 

.027 

.027 

.026 

.026 

.025 

.025 

.024 

.024 

.023 

.123 

.123 

.03 

.042 

.042 

.04a 

.041 

.040 

-039 

■039 

.038 

.037 

.036 

-036 

.035 

.135 

.!34 

.04 

.037 

.056 

.055 

■054 

■053 

.052 

.051 

.051 

.050 

.049 

.048 

.047 

.146 

.145 

.05 

.072 

,070 

.069 

.068 

.066 

.065 

.0G4 

.063 

.062 

.061 

.060 

-059 

.158 

.1.^7 

¥1° 

•90' 

69° 

68° 

«y° 

66° 

65° 

o®o*ro 

63° 

62° 

61° 

60° 

59° 

58° 

-03 

:o33 

.033 

.132 

.032 

.031 

.031 

":S 

,030 

,029 

■  org 
,02g 

0,009 
.019 

0.C09 
.019 
.028 

0.009 
.018 
.027 

.027 

■  143 

.042 

,042 

,041 

.040 

.040 

.039 

.03B 

:03a 

■  037 

■036 

.036 

.05 

.056 

."55 

■154 

■053 

.052 

,051 

.050 

.050 

,049 

.04S 

.047 

.046 

■  045 

56° 

54° 

59° 

50° 

48° 

46° 

44° 

43° 

40° 

38° 

36° 

34° 

32° 

30° 

°'.Z 

0.009 
.017 

o.ooS 

O.ooS 
.016 

0.008 
.016 

.015 

0.007 
.015 

0.007 

0.U07 
.014 

0.006 
.013 

0.006 

0.006 

0.006 

!oii 

0.005 

■03 

.025 

.023 

.019 

.017 

.017 

.015 

;oi5 

.04 

.035 

.034 

:o32 

.031 

.030 

.025 

.024 

.05 

-043 

.040 

.039 

.036 

.035 

.034 

.032 

-031 

.029 

.028 

.027 

.025 

S8° 

26° 

24° 

aa° 

20° 

18° 

11° 

16° 

15° 

14° 

13° 

13° 

11° 

10° 

0.005 

0.004 

0.003 

0.003 

0.003 

0.003 

0,003 

.009 

.oo3 

.ooS 

.007 

.007 

.006 

.006 

,005 

.005 

.005 

.004 

.004 

■  03 

.014 

.013 

.009 

.009 

.008 

.COS 

,007 

.007 

.006 

.019 

.017 

.016 

.013 

,co9 

.009 

.05 

.024 

.022 

.021 

.019 

.018 

.017 

.016 

.015 

.014 

.013 

.012 

,012 

.011 

,010 

9° 

8° 

T 

6° 

5° 

4° 

s° 

2' 

1° 

0° 

359° 

358° 

357° 

356° 

"ioa 

.004 

.003 

.003 

.003 

°-°"l 

'''^2 

"'cm 

°'ml 

°'°Mo 

"iooo 

°-°l° 

,001 

"iooa 

.03 

.005 

,005 

.003 

.003 

.04 

.007 

.006 

.005 

.OOJ 

.003 

.002 

'003 

.004 

-05 

.oog 

.008 

.007 

.006 

.005 

.004 

.003 

.002 

.001     i       .000 

.001 

.0C2 

,004 

.005 

353° 

354° 

353° 

352° 

351° 

350° 

349° 

848° 

347° 

346° 

345° 

344° 

343° 

343° 

0.003 

0.003 

0,003 

0,004 

0.004 

0.005 

0.005 

0,006 

.003 

.004 

.004 

.004 

.005 

.006 

.007 

.007 

.ooS 

.009 

.009 

■U3 

,004 

.004 

.005 

.006 

.007 

.008 

.009 

.013 

.014 

.016 

.017 

.005 

.006 

.007 

.008 

.009 

.0:3 

.016 

.017 

.org 

.0; 

.006 

.007 

.009 

.ora 

.013 

,015 

.016 

.oiS 

.020 

.024 

,026 

,028 

341' 

S40' 

339° 

338° 

33r 

336° 

335° 

334° 

333° 

339° 

331° 

330° 

839° 

328° 

°'.ol 

0.006 

0.007 
.013 

0.007 
.014 

0.008 
.015 

0.008 

,0!6 

°;3 

.019 

.024 

.026 

o.0t4 
.028 

0.015 
.030 

0.016 
.032 

.03 

.023 

.025 

.027 

.029 

,031 

.033 

.036 

.039 

.042 

■  045 

.049 

.024 

!o26 

!028 

.031 

■033 

.035 

.038 

,041 

.045 

,048 

.052 

.056 

.060 

.065 

.05 

.031 

■033 

.036 

.038 

,043 

.045 

.048 

,053 

,056 

.060 

.064 

.069 

.075 

.081 

sa?' 

3a«° 

aas" 

324° 

333° 

339° 

321° 

330° 

319° 

318° 

817° 

316° 

315° 

303° 

0.018 

o.oig 

0.027 

0.030 

0,033 

0,037 

0,042 

0.048 

0.056 

0.066 

o.oSa 

.035 

.03S 

.045 

.050 

-055 

.067 

.075 

,085 

.097 

.134 

.164 

.03 

.053 

.057 

.062 

.074 

.090 

.127 

,T46 

.168 

.246 

.076 

.0S3 

.ogi 

.099 

.109 

.194 

.224 

1267 

.327 

.05 

!oS8 

.095 

.103 

.123 

.136 

.150 

,367 

,187 

.211 

.242 

.280 

■  332 

.408 

3oa° 

aoi° 

300° 

399° 

398° 

297° 

296° 

295° 

294° 

903° 

292° 

291° 

990° 

290° 

0.06a 

0.056 

0.051 

0.047 

0.043 

0.040 

0.038 

0.036 

0.034 

0.032 

0.030 

0.O23 

.142 

.125 

.113 

.094 

.087 

.081 

.076 

.071 

.064 

.061 

.058 

,056 

■03 

■153 

.130 

.113 

.107 

■?28 

,09a 

,087 

.084 

,04 

.283 

.250 

.224 

.204 

lis: 

.173 

.161 

.151 

.14a 

■  135 

.rr6 

.05 

-353 

.312 

.260 

.254 

■233 

.216 

.201 

.189 

.178 

.168 

.159 

■  152 

■145 

■  isg 

888° 

asa"" 

986° 

985° 

284° 

383° 

382° 

381° 

280° 

979° 

378° 

277° 

276° 

375° 

0.027 

0.026 

0.025 

0.024 

0.023 

0.019 

o.oig 

0.019 

O.OlS 

.051 

.050 

.048 

.046 

.045 

.043 

,043 

.041 

,040 

.039 

.038 

.037 

■03 

.080 

.077 

.074 

,072 

.069 

.067 

.065 

.063 

,06t 

.060 

.058 

-057 

■  055 

.054 

.107 

.103 

.099 

.095 

.092 

.089 

.087 

.084 

,oB2 

,079 

■077 

.075 

.073 

.05 

■  133 

.128 

,119 

.115 

.108 

.105 

.102 

.099 

.096 

■  094 

.092 

.0S9 
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VALUES    OF    THE 

AZIMUTH     CORRECTION, 

y!n. 

1 

Bclwccn  0°  a 

nd  85°  and  bclween  275°  and 

303° 

Argu 

mcnl:  Zen 

ith  Dislan 

ce  South. 

the  Correction 

has  the  sa 

ne  sign  as 

the  Constant; 

between  315°  a 

nd  0°  it  has  the  opposite  sign 

85° 

sr 

83° 

82° 

81° 

80° 

79° 

78° 

77° 

76° 

7.'!° 

74° 

73° 

72° 

0.06 

0.086 

o!o85 

o!o83 

0.081 

o.oSo 

0.079 

0.077 

0.076 

0.074 

0.073 

0.072 

0.071 

„'i,a 

0.068 

.07 

.099 

.097 

■093 

.093 

.og2 

.090 

.087 

.085 

.0S3 

.082 

!o3i 

.080 

.115 

."3 

.109 

.106 

.105 

.099 

.098 

.095 

.094 

.093 

-ogi 

.09 

.130 

.127 

'Mt 

'Ml 

.133 

.113 
.131 

.115 

.128 

.113 

.126 

.124 

,106 

.104 

.103 

71' 

70° 

69° 

68° 

67' 

66° 

65° 

64° 

63° 

69° 

61° 

60° 

5»° 

58° 

0.06 

0.067 

0.0&6 

0,065 

0,064 

0.0f)2 

0.061 

o.osg 

0.059 

0.058 

0,057 

0.056 

0.055 

O.OS4 

.07 

.078 

.076 

■075 

.074 

.073 

,071 

.o6g 

.069 

.067 

.066 

,065 

.064 

.062 

.08 

.ogo 

.087 

.086 

,085 

.083 

.081 

-079 

.078 

■  077 

-075 

■  074 

■  073 

.071 

.og 

.098 

.097 

■095 

.093 

.093 

.091 

.089 

.084 

.084 

.082 

.10 

.112 

.110 

.108 

.106 

.103 

.099 

.098 

:og6 

,094 

.093 

.091 

.089 

50' 

54° 

52° 

60° 

48° 

46° 

44° 

42° 

40° 

38° 

36° 

34° 

32° 

30° 

0.06 

0.052 

0.053 

0.049 

0.047 

0.045 

0.043 

0.040 

0.033 

0,037 

0,035 

0,034 

0.032 

0.030 

■°l 

.061 

-059 

.057 

■  055 

.052 

°;^9 

.047 

.045 

■043 

.041 

■  039 

■  037 

-035 

,08 

.070 

.067 

.065 

.002 

.060 

:058 

,056 

■054 

.051 

.049 

.047 

.045 

.042 

.09 

.078 

.076 

.073 

.068 

.065 

.063 

.060 

■  058 

,056 

.053 

.050 

.048 

.0S7 

.084 

.OSl 

■    .07S 

■  075 

.072 

.070 

.067 

.064 

.062 

-059 

.056 

-053 

.05t 

S8' 

26" 

24° 

92° 

20° 

S8° 

17° 

10° 

13° 

14° 

13° 

12° 

11° 

10° 

0.06 

0.029 

0.027 

0.025 

0,023 

0,019 

o.oie 

0.016 

"loJs 

0.013 

.07 

.034 

.032 

.029 

.027 

.025 

.023 

.019 

.016 

.015 

.03 

.033 

.036 

■  031 

.031 

,029 

.026 

.025 

.024 

.023 

.oig 

.018 

.015 

.09 

.043 

.040 

.038 

.035 

.032 

.030 

.027 

.025 

.024 

.019 

.018 

.10 

,04s 

■  045 

.043 

.03g 

.033 

.032 

.030 

.028 

.027 

.025 

.023 

.022 

.020 

9° 

S" 

y 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

35*° 

356° 

0.06 
.07 

.08 

.013 
.014 

.013 

0.008 

0.007 
.009 

0.006 

.007 
.008 

°-r 

.005 

0.003 

,003 
.004 

0.003 
.003 
.004 

0.004 
-005 
.006 

0.006 
.007 
.008 

.09 

.016 
.018 

!oi6 

■."^l 

012 

■.Tit 

'008 

.008 

.006 

.004 
.004 

"002 

:^o 

002 

.004 

.005 

.006 
.007 

.009 

835" 

854° 

353° 

352° 

351° 

350° 

349° 

348'' 

347° 

346° 

345° 

344° 

343° 

342° 

0.06 

0.007 

0.009 

0.014 

0.016 

0.018 

0,024 

0,026 

0.029 

0.031 

0.033 

.07 

.008 

.016 

.023 

.025 

,028 

.031 

■  034 

.036 

.040 

.016 

.023 

.026 

,032 

■  035 

.042 

.045 

.09 

.018 

.023 

,027 

.030 

.033 

.036 

.040 

■  043 

.047 

.051 

.10 

.012 

,015 

.018 

.020 

.023 

.026 

■033 

.036 

,040 

.044 

,043 

-052 

.056 

341° 

S40° 

339° 

338° 

337° 

336° 

335° 

334° 

333° 

332° 

331° 

330° 

329° 

328° 

0,06 

0.037 

0.043 

0.050 

0.054 

0,058 

0.063 

0.067 

0.073 

0,078 

0.0S4 

o.ogo 

0.097 

.07 

■043 

.046 

-oso 

-054 

.058 

.062 

.067 

.072 

.077 

■  083 

,090 

,097 

-105 

.113 

.04g 

.053 

.057 

.062 

.066 

.071 

.077 

.083 

.088 

■  095 

.103 

.130 

.09 

■055 

■059 

.064 

.069 

■075 

.080 

.0S6 

■  093 

,108 

.116 

.125 

.135 

.!46 

.10 

.061 

.077 

.083 

.o8g 

.096 

■  103 

.III 

,120 

.I2g 

.139 

.150 

.162 

327° 

^m- 

S.5- 

394° 

323° 

322° 

321° 

320° 

319° 

319° 

317° 

316° 

315° 

303° 

0.06 

0.105 

0.1 14 

0.124 

0.135 

0.148 

0.163 

0.180 

0.224 

0,253 

0,290 

0,399 

0.4S9 

.07 

.133 

.144 

.158 

.173 

,190 

■  234 

.263 

.296 

.338 

-393 

.466 

.571 

.140 

.152 

.165 

,217 

.267 

■299 

■  333 

■387 

■532 

.652 

.og 

.158 

.171 

.IS6 

■222 

.244 

.30! 

.337 

-380 

.436 

■  505 

■599 

.10 

-175 

.190 

.207 

.226 

.247 

.272 

.300 

-334 

-374 

.423 

.484 

-561 

.665 

"816 

302° 

301° 

300° 

299° 

298° 

297° 

296° 

995° 

994° 

993° 

299° 

291° 

990° 

299" 

0.06 

0,423 

0.374 

0.33S 

0.305 

0.280 

0.259 

0.241 

0.226 

0,213 

0.191 

0.174 

0.167 

.07 

.436 

■391 

.356 

.327 

.302 

.281 

.264 

.249 

■  235 

.223 

.203 

.194 

.08 

■564 

■499 

■447 

-373 

.346 

.322 

.302 

.284 

.269 

■  255 

.243 

.233 

.09 

.635 

.561 

.S03 

-453 

.389 

.362 

.339 

.■320 

.302 

.287 

.273 

.261 

■  250 

,10 

.706 

.624 

.560 

■509 

^467 

■  432 

.402 

■377 

-355 

.336 

.319 

.304 

.290 

.278 

2SS° 

287° 

2S6° 

285° 

284° 

283° 

2§2° 

2S1° 

280° 

979° 

278° 

977° 

276° 

275° 

0.06 

o.ifio 

0.154 

0.148 

0.138 

0,130 

0.126 

0. 119 

0.116 

0.113 

0.107 

.07 

.i7g 

-173 

:r66 

.156 

■  ISi 

.147 

.143 

.139 

.135 

.132 

.125 

ioq 

.213 
.239 

.205 
.231 

.rgS 

.rgo 

'.W4 
.207 

.178 

■173 
,194 

.168 
.189 

.163 
.183 

.158 
.178 

.154 

.150 

.146 
.165 

:\S 

,10 

.267 

.256 

.247 

:233 

.230 

.223 

.216 

.204 

-'■ 

-193 

.133 

.183 

.179 

Hosted  by 
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J 

VALUE    OF 

THE 

AZIMUTH     CORRECTION, 

^hi. 

Between  0°  a 

nd  85°  and  between 

275°  and 

303° 

Argil 

ncnt:  Zenidi  Dislaii 

e  Sou  111. 

theCorrectiOQ  has  Ihe  sar 

□e  si^n  as 

tlie  Constant ;          1 

between  315°  a 

d  0°  it  has  the  opposite  sign 

85° 

84' 

83° 

§3° 

§1° 

§0° 

99° 

78° 

77° 

76° 

75° 

74° 

73° 

72° 

o„ 

o.'isS 

O.J55 

0.152 

0.150 

o.'i'46 

~o'Z 

0.141 

0.139 

o.'i36 

0.134 

0.132 

o,i2g 

0% 

0.125 

.173 

.169 

.166 

.163 

.160 

.157 

.154 

■  151 

.149 

.146 

.143 

.141 

°'.\ll 

.136 

.13 

.187 

.183 

.179 

■  177 

.173 

.166 

.164 

.i6i 

.158 

.155 

.152 

.150 

.'4 

.:g7 

.193 

.190 

.186 

:i33 

.179 

.176 

.174 

.170 

.167 

.164 

.i6t 

■159 

■15 

!2l6 

.207 

.204 

.199 

.196 

.192 

.139 

.186 

.183 

.179 

.176 

■173 

.170 

7r 

70° 

69° 

0S° 

©t° 

fiffi" 

a.5° 

64° 

«3° 

«9^ 

fil° 

00° 

5®° 

58° 

■  13 

.'33 

.14s 

.131 
.142 

.129 

.140 

0.117 

0,115 

.135 

0.113 

.123 

.134 

■  131 

0.109 
.119 
.129 

0.107 
.117 

.127 

0,105 

.115 
.125 

0.104 
.123 

"^'iir 

!io9 
.119 

o.ogq 
.io3 

.14 

.156 

.153 

.151 

.146 

.141 

.139 

.137 

.134 

.132 

!l26 

■  15 

.164 

.162 

.159 

.156 

.154 

.152 

.149 

,146 

.144 

.142 

,139 

.137 

.135 

36° 

54° 

SS" 

50° 

4S° 

46° 

44° 

43° 

40° 

38° 

36° 

34° 

33° 

30° 

o.ogS 

0.092 

0.089 

0.0B6 

0.079 

0.077 

0.074 

0.070 

0.067 

0.065 

0.062 

0.058 

0.056 

.104 

.097 

.094 

.090 

.086 

.033 

.080 

.077 

.074 

.071 

.067 

.064 

.o6r 

■  13 

■  "3 

.109 

.105 

.094 

.091 

.037 

■  083 

.080 

.077 

■  073 

.069 

.065 

.n8 

-113 

.109 

.105 

.09S 

.094 

.ogo 

.086 

.032 

.078 

.075 

■15 

.130 

.126 

.117 

.108 

.096 

.092 

.088 

.084 

' 

.076 

2§" 

86° 

34° 

39° 

30° 

18° 

IS- 

16° 

15" 

14° 

13° 

12' 

11° 

10° 

0.053 

0.046 

0.043 

0.036 

0.034 

0.033 

0,031 

0.030 

0,028 

O.0S3 

.058 

.054 

.050 

.047 

.043 

.040 

.038 

■  034 

.032 

.030 

.028 

.026 

.024 

.13 

.062 

.058 

.055 

.051 

.047 

.043 

.041 

.039 

.036 

.034 

.03a 

.030 

.023 

.026 

.14 

,067 

.063 

.059 

.055 

.051 

.046 

.044 

.042 

■  039 

.037 

.035 

-033 

.030 

■  15 

.072 

.063 

.063 

.059 

.054 

.050 

.047 

.045 

.042 

.040 

.038 

.035 

.033 

.030 

»° 

8° 

y= 

6° 

5° 

4° 

3° 

9° 

1° 

0° 

359° 

859° 

357° 

356° 

.13 
-15 

.024 
.025 
.037 

O.OlS 

.024 

0.015 
.oiq 

0.014 

.016 
.018 

.013 

.015 
.016 

0.009 
.013 

iooS 
.008 
.oog 

0.005 
.005 
.006 
.006 
.007 

.003 
.003 
.003 
.003 

:E 

.003 
.003 
-003 
.003 

.006 
.006 
.007 

0.008 
.oog 

.013 

SSS" 

3S4° 

353° 

352° 

35!° 

350° 

349° 

348° 

347" 

346° 

345° 

344° 

343° 

343° 

0.013 

0.016 

0.019 

0.025 

0.029 

0.032 

0.036 

0.044 

0.048 

0.053 

0.057 

0.062 

.014 

.018 

.024 

.032 

-035 

.040 

.044 

.048 

.053 

.058 

.c«3 

.063 

.13 

.016 

.oig 

.023 

.026 

.030 

.034 

.038 

.043 

.047 

.052 

.057 

.062 

.063 

.073 

.14 

.024 

.028 

.033 

.037 

.041 

.046 

.051 

.056 

.061 

.067 

■  073 

.079 

.15 

.018 

.022 

.026 

.031 

.035 

.044 

.049 

.055 

.060 

.066 

.072 

.078 

.0S5 

SH" 

340° 

339° 

338° 

337° 

336° 

335° 

334° 

333° 

383° 

331° 

330° 

329° 

398° 

0.067 

0.073 

0.078 

0.085 

0.091 

0.098 

0.106 

0.113 

0.13a 

0.142 

0.153 

0.165 

0.178 

.073 

.079 

.o36 

.092 

.107 

.lis 

.124 

.133 

■  143 

.154 

.166 

.179 

.194 

■13 

.o3o 

.086 

■093 

!io8 

.116 

.134 

.155 

.180 

.193 

■H 

.0S6 

.093 

.116 

.125 

.134 

.145 

'Mt 

.168 

'Iso 

■  193 

.237 

■  15 

.09a 

.OQ9 

.107 

.116 

.125 

■  134 

.144 

■155 

.166 

.179 

;i94 

.208 

.225 

.243 

33T° 

396° 

335° 

394° 

393° 

393° 

331° 

330° 

319° 

318° 

317° 

316° 

315° 

303° 

o.rg2 

0.209 

0.227 

0.248 

0.272 

0.29S 

0.330 

0.367 

0.465 

0.532 

0.731 

0.898 

.328 

.24S 

.270 

.296 

.3=5 

.3^0 

.400 

.443 

■  507 

.580 

.674 

■  797 

o.gSo 

!32a 

.247 

,269 

.292 

.321 

■  352 

.390 

-434 

.4S6 

.550 

.62g 

■  730 

.864 

1,061 

-U 

.245 

.266 

.289 

.31S 

.346 

.379 

.420 

.467 

■  523 

.592 

.677 

.736 

■  930 

1.143 

-15 

.263 

.235 

.310 

.33S 

-370 

.450 

.500 

.561 

.634 

.725 

.842 

.997 

1.225 

soa° 

301° 

300° 

999° 

998° 

297° 

996° 

395° 

294° 

293° 

299° 

991° 

39«° 

389° 

0.777 

0.616 

0.5G0 

0.514 

0.475 

0.443 

o.4<5 

0.391 

0.370 

0.351 

0.334 

0.319 

0.305 

0.843 

.748 

.672 

.610 

.560 

.518 

.433 

.45a 

.426 

.403 

.383 

■  365 

■  34S 

.333 

■13 

o.giS 

.811 

.723 

.661 

.607 

.S6a 

,523 

.490 

.462 

.437 

.415 

-395 

.377 

.361 

■U 

o.gSg 

.373 

.784 

.653 

.605 

.564 

.497 

.470 

.446 

.425 

.406 

.33g 

■  15 

1,059 

.936 

.840 

■  763 

.700 

.64S 

.604 

% 

.533 

.504 

.478 

.456 

.435 

.417 

«88° 

8sr 

386° 

385° 

384" 

283° 

389° 

281° 

980° 

9?9° 

978° 

277° 

376° 

975° 

0,293 

0.282 

0.272 

0,262 

0.253 

0.243 

0.233 

0.231 

0.224 

0.207 

0.196 

.320 

.307 

.296 

.286 

.276 

.268 

■259 

.252 

.245 

.233 

.231 

.226 

.214 

■13 

.347 

.333 

.321 

.309 

.299 

.290 

■  273 

.265 

.250 

.244 

.238 

.232 

■  14 

■373 

.353 

.346 

.333 

.322 

.312 

.302 

.294 

,285 

■263 

.256 

.250 

■15 

.400 

.3S4 

■  370 

.357 

.345 

■335 

.324 

■  315 

.306 

.297 

.289 

.274 
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VALUE. S     OF 

THE 

AZIMUTH     C  0  R  E  E  C 

T  I  0  N  , 

... 

Between  0°  a 

nd  85°  and  between 

275°  and 

303° 

« 

ArKumenl; 

Zenith  D 

stance  So 

tb. 

theC 

as  the  sax 

ne  sign  as 

the  Constant ; 

c 

between  315°  and  0°  it  has  the  opposite  sign 

85^ 

84° 

83° 

83° 

81' 

80° 

79° 

78° 

77° 

76° 

Id" 

74° 

73° 

72° 

0.16 

0.230 

0.2'26 

0^22. 

0.218 

0.213 

0.209 

0^205 

0%02 

o!i98 

0.195 

0.191 

0^188 

o!iS5 

o'iSi 

.17 

.245 

.240 

":235 

.231 

.226 

.213 

.214 

.207 

.203 

.197 

■  193 

.13 

.259 

■254 

.248 

.245 

.239 

■235 

.230 

.227 

.'223 

.215 

.209 

.205 

.19 

■  274 

.268 

.262 

.25S 

.253 

■  249 

■  243 

-239 

.236 

■  232 

.227 

.223 

.216 

.20 

.237 

.232 

.276 

.271 

.266 

.256 

.252 

■  248 

■244 

■^39 

.235 

.231 

.227 

TB° 

70' 

69° 

68° 

07" 

66° 

63° 

sr 

63° 

62° 

GV 

60° 

39° 

58° 

0,16 

0,178 

0.174 

0.172 

0.170 

0.1&7 

0.164 

0.163 

0.159 

0.156 

0.153 

0.151 

0.143 

0.146 

0.143 

.17 

.1S9 

.iBo 

.177 

.172 

.169 

.166 

.163 

..58 

.15a 

.196 

.194 

.191 

.187 

!l85 

.182 

■  17S 

■  173 

.170 

.167 

.164 

.161 

.19 

.207 

.205 

.198 

■195 

.192 

■  18; 

.182 

■'79 

.176 

.173 

.223 

.219 

.216 

.312 

.205 

.193 

■'95 

■  192 

.189 

.186 

■  183 

■  179 

56° 

54' 

58° 

50° 

48° 

46° 

44° 

42° 

49° 

38° 

86° 

34° 

39° 

S0° 

0.16 

0.139 

0-134 

0,125 

0.116 

0.107 

o^ro3 

0.099 

0.094 

o.cgo 

0.0S6 

■  r? 

.T48 

.143 

.133 

:i28 

.123 

.113 

.109 

.105 

.095 

■  091 

.t8 

■  157 

.151 

.145 

.140 

.135 

.130 

.125 

.115 

!io6 

.096 

-ogr 

.165 

.160 

.14S 

■'37 

.132 

■  127 

.106 

.096 

,20 

.173 

.163 

.iei2 

.156 

.150 

.145 

■  139 

■134 

:lll 

.123 

.118 

.112 

.107 

.101 

S8° 

96° 

24° 

23° 

90° 

18° 

17° 

16° 

15° 

14° 

13° 

19° 

11° 

BO° 

0.16 

0.067 

0.0G3 

0.058 

0.053 

0^050 

0^O48 

0.045 

0.043 

0.037 

0.035 

0-032 

.032 

.076 

.071 

.066 

.061 

.056 

■  054 

.051 

.043 

■.043 

.040 

.037 

■034 

.18 

.o36 

.076 

.070 

.065 

.059 

■  057 

.054 

.031 

;o4s 

.045 

.042 

.039 

.036 

,19 

.091 

.080 

.074 

ft 

.063 

.057 

.054 

.051 

.04S 

.044 

.038 

.20 

.or,6 

.090 

.0S4 

.076 

.066 

!o63 

.060 

■057 

.053 

.050 

.047 

:Z 

&' 

8° 

1° 

6° 

5° 

4° 

»° 

9° 

1° 

0° 

359° 

358° 

857° 

356° 

0.16 
-17 
.18 

.031 
.033 

0.026 

.037 
.029 

0.023 
.024 
.026 

"021 

.019 

0.014 

"oil 

0.007 
.007 

.ooH 

0.004 
.004 
.004 

0.004 
.004 
.004 

0.007 
.007 
.oo3 

.013 

0.015 
.016 

-19 

.034 

.031 

.027 

.024 

.004 

.004 

.009 

.013 

.036 

.033 

.025 

.021 

.017 

.013 

.009 

.005 

.000 

.004 

.009 

.014 

-019 

355" 

354° 

353° 

352° 

851° 

350° 

340° 

848° 

847° 

346° 

345° 

344° 

343° 

349° 

0.16 

0.023 

0.O23 

0.033 

0.037 

0,042 

0.047 

0.053 

0.058 

0.064 

0.070 

0.077 

0.083 

0.C90 

■17 

.025 

.030 

.035 

.040 

.045 

.o;o 

.056 

.062 

.o63 

.075 

.081 

.038 

.096 

.025 

.031 

■037 

.042 

■053 

.059 

.065 

.072 

.079 

.0S6 

.094 

.19 

.023 

.033 

-039 

.044 

.050 

.056 

.062 

.069 

.076 

.083 

.OQl 

.099 

.107 

.20 

.029 

.035 

.041 

-047 

■  053 

.059 

.066 

.073 

.080 

.088 

.096 

.104 

."3 

351° 

810° 

389° 

388° 

337° 

336° 

335° 

334° 

333° 

883° 

331° 

330° 

339° 

328° 

0.16 

o.og8 

0.106 

0.123 

0.133 

0.143 

O.I54 

0.165 

0.173 

0.191 

0.206 

0,259 

■'I 

.i04 

-131 

.141 

.152 

■  163 

.176 

.189 

.203 

.219 

.236 

.254 

.275 

.18 

.119 

.12S 

■139 

.'49 

.160 

-173 

.186 

.213 

.232 

.250 

.269 

.29E 

.19 

.116 

.126 

.136 

.147 

.158 

.169 

.182 

.196 

.227 

■245 

■  264 

.235 

.20 

^    .122 

.132 

.143 

-154 

.166 

■  173 

-192 

.207 

.222 

.239 

.257 

.277 

.300 

■324 

sa?" 

836° 

325° 

824° 

833° 

333° 

331° 

380° 

319° 

318° 

317° 

316° 

315° 

303° 

0.16 

0.304 

0.331 

0.360 

0.395 

0.434 

0.480 

0-534 

0.598 

0.676 

0.773 

0.893 

1.063 

1-306 

-17 

.298 

■  323 

-351 

.383 

.420 

.461 

.510 

.567 

.635 

■  718 

.822 

0.954 

1.3S8 

.315 

■343 

■372 

.406 

.445 

.488 

■  540 

.600 

.673 

-76r 

.S70 

l'.iq6 

1.460 

.19 

-333 

.361 

.392 

.428 

.469 

.51S 

■  570 

■  634 

.710 

-803 

.918 

1-263 

,20 

■351 

.380 

.414 

.451 

.494 

■543 

.600 

.667 

.747 

.84s 

.967 

I.  123 

J.  330 

1.633 

302° 

301° 

300° 

399° 

298° 

297° 

296° 

995° 

994° 

993° 

399° 

991° 

390° 

289° 

0.16 

1.130 

0.993 

0.396 

0.314 

0.747 

0.692 

0,644 

0.604 

0.563 

0.538 

0.510 

0.486 

0.464 

0.444 

.17 

t.o6l 

0.952 

0.865 

.794 

.735 

.684 

.641 

.604 

■  571 

-542 

.516 

.493 

.472 

.18 

1. 271 

1. 123 

I.O03 

o.gi6 

.8.40 

.778 

-725 

-679 

.639 

■  605 

.547 

.523 

.500 

.19 

1.312 

1. 185 

i.c*4 

.8S7 

.765 

-717 

.675 

.638 

-606 

■577 

■  551 

.528 

.20 

1-413 

1.248 

I'oiS 

.934 

■  364 

-80s 

■  755 

.711 

.672 

.638 

■  607 

.580 

■555 

388° 

887° 

380° 

985° 

284° 

283° 

289° 

981° 

380° 

379° 

278° 

977° 

376° 

975° 

0.16 

0.427 

0.395 

0.38. 

0.368 

o-5s: 

0.346 

0.336 

0.326 

0.317 

0.308 

=  0^301 

0.293 

0.2S6 

.453 

.43s 

.420 

■405 

.391 

■  379 

.367 

■357 

.347 

-337 

.328 

.320 

-3" 

■  30+ 

.480 

.461 

.423 

,401 

.3S9 

■  373 

.367 

-356 

■347 

.338 

.329 

■  322 

.19 

-507 

.4S6 

.469 

.452 

■437 

.424 

■  393 

■  3B7 

■376 

.366 

.357 

.348 

■339 

.533 

■  513 

-494 

.476 

.460 

.446 

.432 

■  419 

■  407 

■  396 

.366 

■  376 

.366 

■'" 
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VALUES     OF     THE 

AZIMUTH     CORRECTION 

Aa. 

Bclv 

eeii  0°  ar 

d  35°  and  between 

275°  and 

303° 

Argu 

mmv.  Ze 

i(h  Distar 

ce  South. 

the  Correclion  has  the  sail 

e  sign  as 

the  Con 

1 

bMwe 

"  315°  ^n 

d  0°  it  has  the  opposite  sign. 

85° 

84^ 

88° 

82° 

81° 

SO° 

V'J" 

78° 

77° 

76° 

75° 

74° 

7S° 

72° 

o',. 

0,302 

o!2g6 

o-ago 

0.2S6 

0.279 

0.275 

o!26g 

0^265 

0.260 

s. 
0.256 

0.250 

0.247 

0.243 

0.239 

.317 

.310 

-304 

,2Q9 

.293 

.282 

,277 

.273 

.363 

.s6a 

■  259 

.254 

.250 

■2,3 

-331 

■  317 

-313 

.306 

.301 

.294 

-2go 

.285 

.280 

■  274 

-271 

.266 

.261 

.34 

.346 

-33" 

.326 

-319 

-314 

■  307 

.302 

.298 

.292 

.286 

■  282 

.277 

■  273 

.25 

.360 

■352 

.345 

-340 

-332 

■  327 

.320 

■3t5 

.310 

.305 

.298 

.294 

,239 

.284 

71° 

70' 

69" 

68° 

6'»° 

66° 

65° 

64° 

63° 

69° 

61° 

60° 

59° 

58° 

0.234 

o.22g 

0.226 

0.223 

0.219 

0.20a 

0.205 

o.igS 

0.195 

0,192 

0.188 

.245 

.237 

-233 

.229 

■  225 

.21S 

.215 

.20S 

.304 

.197 

.23 

■  257 

.251 

.24S 

-244 

,240 

.236 

.232 

-223 

.224 

,217 

.213 

.206 

.24 

,268 

.263 

■259 

-254 

.250 

.246 

-242 

-233 

.234 

-223 

.219 

.2; 

.279 

.273 

.269 

.265 

.260 

-256 

.252 

.248 

.244 

.240 

.236 

■  232 

,328 

,224 

S6° 

54' 

58° 

50° 

48° 

46° 

44° 

42° 

40° 

88° 

36° 

34° 

32° 

80° 

0.183 

0.176 

0.170 

0.164 

0.15S 

0.152 

0-146 

0.I4I 

0.13s 

0.1 2g 

0.123 

O.II3 

0.106 

.igl 

..84 

■  17s 

.172 

.165 

.159 

■  153 

.148 

■  141 

.136 

.129 

.123 

.117 

.23 

-193 

.186 

,179 

■'73 

.160 

-134 

.143 

,142 

."35 

.129 

.123 

.117 

.2  + 

^208 

■  194 

.187 

.180 

.167 

-161 

■154 

.148 

.141 

-!35 

.128 

.25 

.217 

.20g 

-193 

.1S8 

.iSi 

.174 

.16S 

.161 

.154 

■147 

-140 

■134 

.127 

28° 

26= 

24° 

22° 

20° 

18° 

17° 

16= 

15° 

14° 

13° 

18° 

11° 

10° 

o.ogs 

0.082 

D.076 

0.066 

0,063 

O.osg 

0.056 

0,053 

0,049 

0,04s 

.10; 

,□59 

■  093 

.073 

.o6g 

-066 

.062 

.059 

■055 

-051 

,048 

,044 

-23 

.104 

.097 

,090 

.033 

-076 

.072 

.065 

.061 

,053 

-054 

.050 

,046 

.2  + 

.115 

-094 

-0S7 

-079 

,076 

.072 

.068 

.064 

.060 

.056 

-o;2 

,048 

.25 

-113 

-WS 

,098 

-ogo 

.0S3 

.07g 

-075 

.071 

,067 

-063 

.05a 

.054 

.050 

9° 

8° 

g,. 

6" 

5° 

4° 

3° 

2° 

1° 

0° 

339° 

358° 

357° 

3S6° 

"iaa 

0.038 

.040 

0.034 
.036 

0.030 
.032 

.027 

-023 

.oig 

0,014 
.014 

0.009 

.005 

"'^o 

0.005 
,005 

0.009 

0.014 
.014 

°'02? 

.23 

.042 

-037 

-033 

.029 

.024 

.015 

.010 

-005 

.005 

.015 

■  24 

.043 

.039 

-03s 

.030 

-025 

.016 

.006 

.006 

.016 

.023 

■25 

.045 

.041 

.036 

.031 

-026 

.021 

,016 

.on 

.003 

,000 

.006 

-on 

,0]6 

.024 

35S° 

354° 

353° 

358° 

351° 

350° 

349° 

348° 

347° 

340° 

345° 

344° 

343° 

342° 

0.02s 

0.031 

0-037 

0.043 

0.049 

o.oss 

0.062 

0.069 

0.075 

0,084 

0.092 

o,ro9 

0.119 

.027 

.032 

-039 

-045 

.05: 

.053 

.065 

.05o 

.088 

■097 

.105 

.115 

.124 

■23 

.028 

■  034 

.061 

,068 

.076 

.084 

,og2 

.130 

.029 

.035 

.04  a 

.049 

:o56 

.063 

.079 

.0S7 

,096 

.105 

.115 

.125 

-136 

-25 

.030 

.037 

■  044 

.051 

.058 

.066 

.074 

.082 

.ogl 

.110 

.120 

.130 

.141 

841' 

340° 

339° 

338° 

337° 

836' 

385° 

334° 

338° 

33a= 

331° 

330° 

399° 

898° 

0.128 

o.i3g 

o^iso 

0-162 

0.174 

0.1S7 

0.233 

0.251 

u.2;i 

0.292 

0.315 

0.340 

■  135 

.146 

■157 

.169 

.183 

.196 

1228 

.244 

.263 

.284 

.305 

■  330 

■  35fi 

■23 

.141 

.152 

-164 

■177 

-rgr 

.205 

.237 

.255 

■  273 

.297 

.320 

.345 

■  373 

.24 

■  147 

.159 

.17c 

,18s 

-199 

.214 

.231 

.248 

,266 

,287 

.310 

.334 

■  360 

■389 

.25 

■  153 

■""■ 

.179 

-192 

.223 

.240 

■259 

.277 

.299 

-3^2 

■343 

■373 

.405 

SUT 

326° 

325° 

324° 

323° 

322° 

321° 

320° 

319° 

318° 

317° 

316° 

315° 

303° 

0.36S 

0.399 

0.434 

0.471 

0.570 

0-630 

0.700 

0,785 

0,887 

1-179 

1-395 

■  3S5 

.413 

■455 

.494 

■543 

.597 

.660 

.73+ 

-822 

0,930 

1.063 

1-235 

1.462 

1,796 

.23 

.403 

-437 

■  475 

■517 

-563 

.624 

.690 

.767 

.860 

0.972 

1. 291 

1.523 

1.878 

.24 

.420 

-4S6 

■  496 

■539 

■593 

.651 

.720 

.800 

.897 

1. 014 

1. 160 

1.347 

1-595 

1.960 

.438 

■475 

.56r 

.618 

-679 

-750 

■  834 

-935 

1.056 

1.208 

1.403 

1. 661 

2.041 

soa° 

soi^ 

30«° 

299° 

398° 

297° 

396° 

995° 

994° 

993° 

999° 

991° 

390° 

889° 

1.483 

1. 310 

1.176 

i.o63 

0.981 

0-S45 

0.792 

0.746 

0,706 

0.670 

0.638 

0.6og 

0-583 

1-554 

1.373 

1.232 

1. 119 

1-027 

0.951 

0.886 

.830 

.782 

■  739 

.702 

.668 

.638 

.6u 

.23 

r.624 

1.435 

r.170 

0.994 

0.926 

.868 

.317 

■773 

.733 

,693 

.667 

■  639 

.24 

'.605 

1.497 

1-344 

I -037 

0,g66 

.905 

■  353 

.806 

-765 

-729 

,6g6 

,666 

-23 

1.766 

1-560 

1. 400 

i^27a 

1.P63 

1-080 

1,006 

■943 

.883 

.840 

■  797 

-759 

■725 

-694 

988° 

3SV- 

986° 

285° 

284° 

283° 

282° 

281° 

280° 

279° 

278° 

977° 

276° 

275° 

0.560 

0,538 

0.519 

0.500 

0-483 

0.468 

0-454 

0.440 

0.428 

0.416 

0.405 

0.394 

0,384 

0.375 

.587 

.563 

■  543 

.524 

■  506 

.491 

.475 

,461 

-443 

.436 

-424 

.413 

■403 

■393 

.23 

.6t4 

.589 

.568 

■547 

■  529 

■  313 

.497 

,482 

,468 

-455 

■  443 

.432 

■  24 

.640 

.615 

.593 

.571 

.552 

■  535 

.518 

-503 

.4S8 

-475 

.463 

-451 

-439 

.42g 

.23 

.667 

.641 

.6.7 

■595 

.575 

■  55S 

-540 

-524 

-5"9 

.495 

-482 

.470 

■  453 

■447 

Hosted  by 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES    OF    THE 

AZIMUTH     CORRECTION 

Aa. 

1 

Be 

ween  0°  a 

d  85°  and  between 

275° and 

303° 

Arfiumem 

ZeiiUh  D 

stance  Soulli. 

tlieC 

orrection 

as  the  sai. 

the  Consiant :         1 

o 

b.twe 

eii3l5°ar 

d  0°  it  has  the  opposite  sign. 

85° 

84° 

83° 

82° 

§1° 

80° 

V9" 

78' 

?r° 

76° 

75° 

»4° 

*3° 

*2" 

0.26 

0.374 

o!367 

0-359 

s, 

0.354 

o'34& 

0.340 

0.333 

o'32S 

0.322 

0-317 

0.310 

0.307 

0,301 

o!296 

.27 

■  389 

.381 

■  373 

.367 

.359 

.353 

■  346 

.340 

.335 

■  329 

.322 

.318 

.312 

■  307 

.28 

.403 

■395 

-336 

.381 

-372 

.3fi6 

.358 

.353 

■  347 

.341 

■  334 

■  329 

.324 

.31S 

.29 

.418 

■409 

.400 

.394 

.386 

.330 

■  371 

.365 

.360 

.353 

■346 

■34' 

■  335 

■  330 

.30 

.430 

.422 

.415 

.407 

-399 

-392 

.334 

.378 

■372 

-365 

■  358 

■  353 

■347 

.341      1 

^l" 

70° 

60° 

68° 

6¥° 

66° 

65° 

64° 

63° 

69° 

61" 

60° 

39° 

38° 

0.25 

0.284 

0.279 

0,275 

0,271 

0.267 

0.263 

0.258 

0.254 

0,249 

0.245 

0.241 

0.237 

0.233 

.301 

■  29s 

.291 

,2Sl 

■  277 

.373 

.263 

.264 

-259 

.355 

,251 

.246 

.242 

.28 

■313 

.306 

.302 

.297 

.2S7 

.283 

.278 

.273 

,269 

.264 

.260 

,256 

.251 

.2<j 

-324 

■317 

.312 

,307 

,302 

.297 

.293 

.233 

,273 

.269 

,26s 

,260 

■335 

.323 

.333 

,313 

.308 

-303 

!293 

-293 

.288 

-283 

.273 

,274 

,269 

56° 

54° 

32° 

5»° 

48° 

46° 

44° 

42° 

40° 

38° 

36" 

34° 

32° 

30° 

0.26 

0.226 

0.218 

0.203 

0.196 

0.174 

0.167 

0,160 

0.153 

0,139 

0,132 

.27 

.23; 

.226 

.203 

.19s 

.166 

.'59 

.151 

.144 

.137 

.23 

.243 

■  235 

.226 

!2l8 

.203 

.195 

.172 

-165 

-157 

.150 

.142 

.29 

.252 

-243 

.235 

,226 

.195 

.136 

,179 

.163 

.155 

-147 

.30 

.260 

.251 

.243 

.234 

.226 

,217 

.209 

.193 

,iSi 

!i76 

.t63 

,160 

,152 

28^ 

26° 

24° 

23' 

20° 

18° 

1T° 

16° 

15° 

14° 

13" 

19° 

11° 

10° 

0.26 

0.124 

0.117 

0.109 

0,094 

0.082 

0,07a 

0,069 

0,065 

0,061 

0,036 

0,052 

.27 

.129 

.114 

!io6 

,og3 

,089 

.035 

.o3i 

.076 

.072 

,068 

.063 

.053 

.054 

■134 

!l26 

.118 

.093 

.083 

.084 

.079 

-07s 

.066 

.060 

-056 

.'29 

.139 

.131 

,114 

,105 

.096 

.091 

.0S7 

.0S2 

.077 

.073 

.068 

■^3 

.053 

.30 

.144 

■135 

!l26 

,1:8 

.109 

,099 

.094 

.090 

.0S5 

.075 

.070 

.065 

.060 

9" 

8° 

5.. 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

35*° 

336° 

0.26 

0.037 

0,033 

0,017 

0,006 

0,006 

0.017 

.27 

,049 

.044 

-039 

,023 

,018 

.006 

.006 

.051 

.046 

■035 

,024 

,oiS 

.006 

.006 

,027 

.29 

.052 

.047 

.042 

■  036 

.030 

-025 

,019 

.013 

.007 

.007 

.013 

,023 

.30 

■  054 

.049 

.043 

.03S 

-031 

.020 

.013 

.007 

.000 

.007 

,013 

.020 

,029 

3S5° 

354' 

353° 

332' 

351° 

330" 

349° 

348° 

84*" 

346° 

343° 

344° 

343° 

349° 

0.26 

0.031 

0.03s 

0.046 

0,053 

0.069 

0,077 

0.086 

0,095 

0.104 

0.114 

0.124 

0.135 

0.147 

.033 

.047 

.055 

I063 

,080 

.089 

.098 

.108 

.ii8 

.129 

.141 

.153 

.28 

■  034 

.041 

.049 

.057 

.065 

.074 

,083 

.092 

.123 

.134 

.146 

,158 

.29 

.03; 

.043 

.051 

■  059 

.063 

.077 

,o36 

.095 

.106 

.116 

.127 

.i3g 

.151 

.164 

■30 

.036 

.044 

.052 

.o6i 

.070 

.079 

,089 

-099 

.109 

.120 

.132 

.144 

.155 

.170 

341° 

34»° 

839° 

338° 

83*° 

336" 

835° 

334° 

333" 

333° 

331° 

830° 

399° 

398° 

0.26 

0.159 

0.172 

0.136 

0,216 

0,250 

0.269 

0,289 

0,310 

0.335 

0.361 

0.390 

.27 

.165 

.179 

■193 

^203 

,224 

.259 

.279 

,300 

,322 

-343 

■375 

.405 

.437 

.28 

.171 

.1S5  . 

,216 

,333 

.250 

.269 

.289 

-3" 

-334 

.361 

■339 

.420 

.45+ 

.29 

.177 

,192 

.223 

.241 

■  259 

.279 

-299 

,322 

.346 

.374 

■  .403 

.435 

■  30 

.184 

.199 

.214 

,231 

.249 

.26S 

.288 

,310 

-333 

-35S 

.387 

.417 

.450 

1456 

SftV 

326" 

395° 

334° 

333° 

339" 

331° 

320" 

319" 

818° 

Sir 

316° 

315" 

303° 

0.26 

0-455 

0.537 

0.584 

0.642 

0,706 

0.780 

0.867 

0,972 

i.ogg 

1-257 

1.4S9 

1.728 

2-123 

.27 

.473 

■5  =  3 

■  55S 

.606 

.667 

■733 

0,900 

1,009 

1.30s 

1.516 

1-794 

2.204 

.28 

.490 

■532 

■  579 

.629. 

.691 

■759 

.840 

0-934 

1,046 

1.354 

1.572 

t-S6i 

2,286 

.29 

.508 

■  S5I 

-600 

.651 

.716 

-787 

.870 

0.967 

1.084 

1.226 

1.402 

1.628 

1-927 

2.368 

■30 

.5^6 

.570 

.620 

.676 

■  S05 

.900 

1.000 

1.268 

1.450 

1,684 

1.994 

2.449 

3oa° 

301° 

800' 

299' 

398" 

29*° 

296° 

2»5° 

2»4'' 

298° 

292° 

291° 

990° 

989° 

1.836 

r.622 

1.456 

1.323 

1.124 

1.046 

0.981 

0.924 

0.8  74 

0.829 

0,739 

0.754 

0.722 

.27 

1.907 

1.635 

1. 512 

1-374 

1^261 

1,167 

1. 087 

I.oig 

0.959 

0,907 

.861 

.820 

.783 

-750 

1.978 

r-747 

1.56S 

"■425 

1.30S 

1. 127 

r.056 

0.994 

0.941 

■893 

.850 

.778 

.29 

2,048 

1.609 

1.624 

1.476 

1-354 

1.253 

r.167 

J.  094 

1.030 

0.974 

■925 

:84i 

.305 

.30 

2.119 

1.8^ 

1.680 

1.526 

1.40T 

1.297 

1.207 

1.132 

1.066 

■956 

,911 

.870 

.833 

288° 

28r 

286° 

285° 

384° 

983° 

283° 

281° 

280° 

9*9" 

3*8° 

25"J° 

2*6° 

2*3° 

0.26 

0.693 

0.666 

0.642 

0.619 

0.593 

0,580 

0.562 

0-545 

0.529 

0-515 

0.501 

0.488 

0.476 

0.464 

.27 

.692 

.667 

■  643 

.621 

,602 

.583 

.566 

-550 

■535 

.520 

■  507 

..194 

.482 

.28 

■  747 

.691 

.667 

.S44 

.624 

-605 

'III 

.570 

■554 

■  539 

,526 

.512 

.500 

.29 

■774 

■743 

.667 

-647 

.626 

.590 

■  574 

■559 

■545 

.531 

.518 

.30 

.800 

.769 

■  741 

.715 

.690 

.669 

.648 

,629 

,611 

■594 

■578 

■563 

■549 

.536 

Hosted  by 


Google 


TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES     OF 

THE 

AZIMUTH     CORRECTION, 

^a. 

1 

Between  0°  a 

id  35°  and  between 

275°  and 

303° 

Argu 

nenl;  Zenitli  D^staii 

ce  South. 

the  Cocreclioii  has  the  sa 

the  Constant;         1 

o 

83° 

between  315°  and  0°  it  has  the  opposite  sign 

84° 

§3° 

82^ 

81° 

80° 

79° 

.8° 

|J^° 

76° 

73° 

74' 

78° 

72° 

0,31 

0.446 

0.437 

o!42B 

0.422 

0.412 

0.406 

0.397 

0.391 

0^334 

o'378 

0.370 

0.36s 

o^ssa 

0.353 

■  32 

.461 

■451 

.442 

■  435 

.425 

.419 

.410 

.403 

■397 

■390 

.332 

-377 

.369 

■  364 

■33 

■  475 

■  465 

■455 

■449 

■439 

.432 

.422 

.416 

.409 

.402 

.394 

.331 

.375 

.34 

.490 

■479 

.469 

.462 

■452 

■445 

.435 

.428 

.422 

.414 

.406 

.393 

.337 

.3S 

-    .504 

■494 

■483 

.476 

.466 

.458 

.448 

.441 

■434 

.427 

.418 

.412 

.404 

.393 

W 

70° 

69° 

68° 

6?° 

66° 

65° 

64° 

63°           68° 

61° 

60° 

59^ 

59° 

0.31 

0.346 

0.339 

0.334 

0.329 

0.323 

o^3i7 

0.313 

0.307 

0.302      I      0.297 

0.2Q3 

0.28S 

0.283 

■  32 

■357 

■350 

-344 

■339 

■333 

■  327 

■  323 

-317 

.312   1     .307 

.302 

.297 

.292 

.337 

■33 

.368 

.3l» 

.355 

■350 

■344 

.333 

■  333 

.327 

.322  1    .316 

-312 

.306 

.301 

.296 

■  34 

■  379 

■372 

■  366 

.360 

■334 

■  348 

■343 

.337 

■332  I    .326 

■  321 

.316 

.310 

-30s 

■35 

■  391 

■  383 

■  377 

■371 

■365 

■  359 

■  354 

■347 

■342   1     ^336 

■  330 

.325 

.320 

■  314 

56° 

54° 

as" 

50° 

48^ 

46° 

44° 

43° 

40° 

38° 

36° 

34° 

38° 

30° 

0.31 

o.26g 

0.260 

0.251 

0.242 

0.233 

0.224 

0.216 

0.2O3 

0.191 

0.182 

0.174 

0.166 

0.157 

.32 

.278 

.268 

.259 

.232 

■  223 

.197 

.138 

.162 

.33 

.236 

.277 

.267 

■  257 

:248 

■  239 

.230 

.203 

.194 

.1S5 

.176 

.167 

-34 

■295 

.235 

.275 

.265 

■256 

.246 

.237 

.219 

.209 

.191 

.182 

■  35 

-304 

■293 

.233 

.273 

■263 

■  253 

■3-14 

.23; 

.225 

.216 

^206 

.196 

.1S7 

.177 

29" 

96° 

S4° 

22° 

20° 

18° 

i7° 

16° 

15° 

14° 

13° 

18° 

11° 

10° 

0.31 

0.143 

o.r.40 

0.I3I 

0.103 

0.098 

0.093 

0.0S3 

0.078 

0.072 

0.066 

0.063 

■  32 

■  153 

.144 

.135 

.125 

.115 

.106 

.096 

.091 

.085 

.080 

■  075 

.069 

.064 

.33 

.158 

.149 

■  139 

.129 

.itg 

.109 

.104 

.099 

.093 

.088 

.083 

.077 

.071 

.066 

■  34 

,163 

•  153 

.143 

.133 

.123 

.107 

.096 

.091 

.085 

■073 

.068 

■35 

.168 

.158 

.137 

.127 

.116 

■  105 

.099 

.093 

.083 

.082 

.076 

.070 

9' 

§' 

7° 

6° 

5° 

4° 

3° 

9° 

1° 

0° 

359° 

358° 

357° 

356° 

0.31 
.32 

0.056 

.05a 

°:o52 

0.04; 
.046 

0.039 
.040 

0.033 
-034 

°'o27 

'^!o2I 

0.014 
.014 

0.007 

"iooo 

0,007 
.007 

0.014 
.014 

°'.ol° 

.035 

.33 

■054 

.04S 

.041 

■  035 

!o2S 

.015 

-ooB 

.008 

.015 

.031 

■  34 

!o62 

■055 

■  049 

■"43 

■  036 

.029 

■  Dig 

.032 

.063 

,057 

.050 

.044 

■037 

.030 

.023 

.015 

.ooS 

.000 

.003 

.0:5 

.023 

.033 

S55' 

354° 

3S3° 

353° 

351° 

330° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

342° 

0.31 

0.033 

0.063 

0.072 

0.082 

0.091 

0.H3 

0.124 

0.136 

0.148 

0.162 

0.17s 

■3^ 

-t)3q 

.047 

.056 

-065 

.0S4 

■  094 

.105 

.116 

.123 

.140 

.167 

.181 

■  33 

.049 

.058 

.067 

.077 

.087 

.097 

.109 

.132 

.145 

.136 

■34 

.050 

.060 

.069 

.079 

.090 

.136 

.149 

.163 

■  177 

.192 

■  35 

.042 

.051 

.061 

.071 

.082 

.092 

.103 

■"5 

.127 

.140 

.168 

.182 

.193 

3-11° 

340° 

339° 

388° 

837° 

336° 

333° 

334° 

333° 

339° 

331° 

330° 

329° 

328° 

0.205 

0.239 

0.257 

0.276 

0.298 

0.320 

0.344 

0.370 

0.431 

0.464 

0.503 

.32 

.iq6 

.228 

.246 

.266 

.285 

.307 

.330 

.355 

.382 

.413 

.445 

.479 

.33 

!2l8 

.236 

.254 

.274 

.294 

.317 

■  341 

.366 

.394 

.426 

■459 

.494 

.535 

■  34 

.225 

.243 

.262 

■  303 

.327 

■  351 

■377 

.406 

.439 

.472 

.509 

■  551 

■35 

■  214 

.232 

.250 

.270 

.390 

,312 

■336 

.361 

.418 

.452 

.486 

.524 

.567 

S27^ 

S26° 

325° 

384° 

383° 

322° 

391° 

320° 

319° 

318° 

317° 

316° 

315° 

803° 

0.31 

0.543 

0.589 

0.641 

0.696 

0.765 

0.841 

0.930 

1.034 

1.153 

i.3to 

1.499 

1.740 

2.060 

2  531 

■  32 

■  S6o 

.608 

.661 

■  719 

.790 

.868 

0.960 

1.067 

I.. 96 

1.352 

1-547 

1.796 

2.126 

2.612 

■33 

.578 

.627 

.632 

.741 

.81s 

■395 

0.990 

I  ■233 

1.395 

1.595 

1.852 

2.193 

3.694 

■  595 

.646 

.703 

-764 

.S40 

.922 

1-134 

1. 271 

1-437 

1.644 

1.909 

2.259 

2.776 

-35 

.(.13 

.665 

■  723 

■7S9 

.864 

-9=0 

1.050 

1.167 

I  ■308 

1.479 

1.692 

1.964 

2.326 

2.857 

ao2° 

301° 

300° 

299° 

299° 

297° 

296° 

295° 

294° 

293° 

999° 

291° 

290° 

389° 

0.31 

2.190 

1.934 

1.736 

1-577 

i.448 

1.340 

1.248 

1. 170 

1.042 

0.988 

0.941 

0.899 

0.861 

■32 

2.260 

1.996 

1.792 

1.623 

1.494 

1-383 

1.288 

1.207 

I-I37 

1-075 

0.971 

.3Sg 

■  33 

3-33' 

2.059 

1.S43 

1.679 

1.541 

1.426 

1.32S 

1.245 

I -log 

1.052 

0-957 

.917 

■34 

1.904 

1.583 

1.469 

1.369 

1.233 

1I208 

1.142 

1.0S4 

1.032 

.944 

■35 

2.472 

2;i84 

1.960 

r.781 

1.634 

1.513 

1.409 

1.320 

1.244 

1. 176 

I.1I5 

1.063 

1.015 

.973 

2§8° 

2»T 

286° 

285° 

884° 

283° 

988° 

981° 

280° 

279° 

878° 

277° 

876° 

875° 

0.31 

0.827 

0.794 

0.765 

0.738 

0.713 

o.6gi 

0.670 

0.650 

0.631 

0.614 

0.597 

0.567 

0.554 

■32 

■  S53 

.820 

.790 

.762 

.736 

■7'4 

.691 

.671 

.652 

.634 

.617 

.601 

.586 

■  572 

■  33 

.880 

.845 

.815 

.7B6 

■759 

■736 

.713 

.692 

.672 

.653 

.636 

.619 

.604 

■  sag 

■34 

■  907 

.87: 

.840 

.809 

■  782 

.753 

-734 

.713 

.692 

■  673 

■  655 

.638 

.622 

.607 

■  35 

■934 

.897 

.864 

■  834 

.805 

.780 

■756 

-734 

.713 

.693 

.674 

.657' 

.640 

.625 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


1 

VALUES    OF     THE 

AZIMUTH     CORRECTION,  Aa. 

Between  0°  and  85°  and  between 

275°  and 

303° 

Argu 

neiil ;  Zc:i 

Ih  Dlslan 

ce  Soulli. 

the  Correction  has  the  san 

the  Constant; 

between  315°  and  0°  it  has  the  oppo 

ile  sign. 

85° 

sr 

93^ 

82° 

81° 

80° 

79° 

78° 

77  = 

76' 

75° 

74° 

73° 

78° 

o.'36 

o%i8 

o.'soa 

0.497 

0.490 

0.479 

0.471 

0:461 

0.454 

0.446 

0^439 

0.429 

0.423 

0.416 

0.409 

.37 

'533 

.522 

.5» 

.503 

.492 

.4S5 

.474 

.466 

.459 

-451 

.441 

.435 

.427 

.420 

.38 

.547 

.536 

.524 

.517 

■505 

.493 

.486 

.479 

.471 

■463 

■453 

.446 

■  439 

.431 

-39 

.562 

.550 

.538 

■  530 

.519 

-5" 

,499 

■  491 

■4S4 

.475 

■  46s 

-459 

.451 

.443 

.40 

.576 

.564 

.553 

■543 

.532 

-524 

.512 

.504 

-496 

.487 

.477 

.470 

.463 

-454 

7V 

70° 

69' 

68° 

67° 

66° 

65° 

«4° 

63° 

62° 

61° 

60° 

59° 

58° 

o.sb 

0.402 

0.395 

0.38S 

0.332 

0.375 

0.369 

0.364 

0.357 

0.351 

0.345 

0.340 

0-334 

o.32g 

0.323 

.37 

■  413 

.406 

.399 

■392 

■3S5 

.379 

-374 

.367 

.361 

■355 

-349 

■343 

.338 

.332 

.3^ 

■  424 

.417 

■  403 

-395 

.390 

.3S4 

■377 

■371 

-364 

■  353 

.347 

.341 

■39 

■435 

.428 

'   ,421 

■4'3 

.406 

.400 

.394 

.3S7 

.3S1 

■374 

.368 

.362 

.356 

■350 

,40 

■  446 

■439 

-432 

■  424 

.416 

.410 

■397 

■390 

-384 

.378 

.372 

.365 

■  359 

56' 

34" 

53° 

50° 

48° 

46" 

44° 

43° 

40° 

38' 

36' 

34° 

33° 

30° 

0.36 

0.312 

0.302 

o.agi 

0.281 

0.271 

0.26  J 

0.251 

0.242 

0.231 

0.216 

o.lg2 

0.182 

■37 

.321 

.299 

.278 

.263 

.258 

.24s 

■  238 

.218 

.208 

.193 

.38 

■  330 

.31S 

.307 

.286 

.275 

.265 

•  255 

.244 

.234 

.223 

.213 

-203 

■193 

.39 

■  327 

.3«6 

■  304 

.293 

,272 

.262 

.251 

.240 

.229 

.219 

.203 

.198 

.40 

■347 

■  335 

■324 

.312 

.301 

.290 

.279 

.268 

■  257 

.246 

■235 

.224 

.214 

.203 

88° 

26° 

24° 

22° 

30' 

18° 

17" 

16° 

13° 

14° 

13° 

12° 

11' 

10° 

0.3(. 

0.172 

0.16a 

0.152 

□  .141 

0.130 

o.icS 

O.oqfi 

0.090 

0.0B4 

0.078 

0.072 

■37 

.167 

,156 

.14s 

■  134 

.099 

.093 

.o3j 

.080 

.074 

■33 

.160 

.149 

.126 

.119 

.ir4 

.095 

.089 

.0S2 

■39 

..87 

!i76 

.164 

.153 

.129 

-123 

.104 

.091 

.084 

:o78 

.IQ2 

.iSo 

.163 

.157 

■■45 

.132 

.126 

.120 

.113 

.107 

.100 

.094 

.o36 

9° 

g. 

7° 

e° 

5° 

4° 

3° 

3° 

1° 

©° 

359° 

358° 

357° 

356° 

0.35 

-37 

0.063 
.067 

0.059 
.□60 

0,052 
.053 

0.045 

0.03S 
.039 

0.031 
.031 

0.023 
.024 

0.016 
.016 

o.ooS 
.008 

"iooo 

0.008 

0.016 
,016 

0.023 
.024 

0.034 
■"35 

■38 

.o6g 

.062 

!o48 

.040 

.025 

.017 

.009 

^oog 

.017 

.025 

-036 

■39 

.071 

.064 

.049 

.041 

.03; 

.009 

.oog 

.025 

■  037 

.40 

.07a 

.065 

.058 

.050 

.042 

■  034 

.018 

.009 

.000 

.009 

.018 

-038 

355^ 

334° 

353° 

352° 

351° 

350° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

343" 

0.36 

0.044 

0.053 

0.063 

0.073 

0.084 

0.095 

0.106 

0.1 18 

0.131 

0.144 

0.158 

0.172 

0.203 

■37 

.045 

-054 

.065 

.075 

.086 

■098 

.rog 

.148 

.162 

.193 

.209 

-38 

,046 

.05(> 

.067 

.077 

.089 

.125 

.152 

.167 

.198 

.215 

-39 

■  057 

.068 

.oSo 

.ogi 

.103 

,115 

.128 

.142 

.156 

.171 

.187 

.203 

.40 

.048 

■059 

.070 

.082 

.093 

.106 

.113 

.r32 

.146 

.160 

.176 

.lg2 

.203 

^226 

341° 

34»° 

339° 

338° 

337° 

336° 

335° 

334° 

333' 

332° 

331° 

330° 

329° 

338° 

0.233 

0.257 

0.277 

o.agg 

0.321 

0.346 

0.429 

0.464 

0.500 

0.539 

0.SS3 

■^l 

■  24s 

.264 

.285 

■307 

■330 

.356 

.382 

.441 

■  477 

-514 

.554 

-599 

■38 

.232 

.252 

.271 

.293 

-315 

-339 

■365 

-392 

.422 

.453 

.490 

.528 

.569 

.616 

■39 

.239 

.258 

.278 

.300 

.324 

.343 

.375 

■433 

.465 

■  503 

■  542 

.584 

■  632 

.40 

■245 

.265 

.286 

.308 

■332 

■357 

.384 

.413 

-444 

.477 

.516 

■556 

■599 

.648 

327' 

SS&° 

SS5° 

324° 

323° 

328° 

3*1° 

320° 

319° 

31§° 

317° 

316° 

315° 

303° 

0.36 

0.744 

0.889 

0.977 

■■345 

1. 521 

2.392 

2.939 

■37 

°:648 

-703 

.765 

^834 

■9!3 

r.004 

1.234 

1-333 

1.564 

1 1789 

2.077 

2.459 

3-021 

-38 

.b6s 

.722 

.786 

.857 

■939 

1.031 

1. 140 

1.267 

1.420 

1.606 

1-837 

2-133 

2.525 

3.102 

■39 

.683 

.741 

.S06 

.879 

■9f>3 

1.058 

1.170 

1.301 

1-457 

1.648 

1.885 

2.lSg 

2.592 

3.184 

.40 

.701 

.760 

.827 

.902 

.988 

1.086 

1.334 

1.495 

1.690 

1.934 

2.245 

3-266 

302" 

301° 

300° 

399° 

298° 

297° 

396° 

395° 

894° 

393° 

393° 

391° 

390° 

989' 

0.36 

2.543 

2.246 

2.016 

1.832 

1. 681 

1.556 

1.449 

1.279 

1.209 

1.147 

1.092 

1.044 

.37 

2.6r3 

2.308 

2.072 

1.883 

t-599 

1.4S9 

1.3^ 

.  1-315 

1-243 

1.179 

1.124 

1.073 

1.027 

-33 

2.684 

2.371 

1.933 

1-775 

1.642 

1-530 

1-434 

I-350 

1.276 

1.102 

'.055 

-39 

2.755 

2.433 

2.184 

1.9S4 

1. 821 

1.570 

1. 471 

1.386 

1.31a 

1.244 

1.132 

1-083 

.40 

2.496 

2.240 

2.035 

1.868 

1.729 

1. 610 

1.509 

1. 421 

1.34I 

1.275 

1.214 

1.160 

S§8'' 

28*° 

28C° 

285° 

284° 

383° 

283° 

381° 

390° 

379° 

278° 

277" 

276' 

275° 

0.36 

o.g6o 

o.q23 

o.8Sg 

0.857 

0.829 

0.803 

0.773 

0.755 

0.732 

o.7'3 

0.693 

0.676 

0.659 

0.642 

■37 

0.986 

0.949 

.914 

.831 

.352 

.825 

.799 

■776 

■753 

.733 

-713 

-6gs 

.677 

.660 

-38 

1.013 

0.974 

.93S 

.905 

.875 

■  847 

■797 

.774 

.752 

.732 

.713 

.695 

.673 

■39 

1.030 

-9"3 

.929 

.8g8 

.870 

1842 

.818 

■793 

-773 

.751 

.732 

.714 

.696 

.40 

1.066 

1.026 

.988 

.957 

.920 

.892 

.81i4 

.840 

-792 

-751 

.733 

.714 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


2 

VALUE   or 

THE 

AZIMUTH     CORRECTION, 

A<,. 

Hetween  0°  ; 

nd  85°  and 

between 

275°  and 

303° 

Ai-gumenl :  Zenilli  Dista 

ce  South. 

thG  Corrcciion 

ne  sign  as 

the  Cons 

1 

becw 

en  315°  a 

^d  0°  it  has  the  Opposite  sign 

§5° 

84° 

83" 

8a° 

81° 

80° 

79° 

78 

77' 

76° 

75° 

74° 

73° 

79° 

O.^I 

o.sgo 

0,578 

o!566 

o!558 

0.545 

0^537 

0.525 

0.517 

0.508 

0,500 

0.489 

0.482 

0.474 

o!466 

.42 

-605 

.592 

.580 

-571 

■559 

.550 

-53S 

■  529 

.521 

.512 

.500 

-494 

■485 

■  476 

•43 

.619 

.606 

.593 

.585 

■  572 

■  563 

-550 

■  542 

-533 

.524 

■513 

-506 

■  497 

-44 

■  634 

.620 

.607 

.598 

■585 

■576 

..563 

-554 

-545 

■  536 

■  524 

.5iS 

■  509 

.500 

-45 

.648 

.634 

.621 

.612 

-598 

-589 

.576 

■567 

-S53 

,549 

■  537 

■529 

.520 

.511 

71° 

V0° 

C9° 

68° 

dV 

60° 

65° 

64° 

63° 

69° 

61° 

00° 

3»- 

5S° 

0,458 

0.450 

0.442 

o^435 

0.427 

0.420 

€■414 

0.407 

0.400 

0,3^3 

0.387 

0.380 

0.374 

0.368 

.4IS9 

.461 

■453 

-445 

-437 

-430 

-424 

.417 

,410 

.403 

-396 

,390 

■383 

-377 

■43 

.4E0 

-472 

.464 

-456 

■44S 

.441 

.434 

.426 

.420 

■399 

■  393 

.386 

■44 

-4gi 

.483 

-475 

.466 

-458 

.451 

■436 

-429 

.415' 

.40S 

,395 

■45 

■494 

.486 

■477 

,46a 

.46. 

■  454 

■  446 

■439 

■  432 

■  425 

,418 

.411 

.404 

5e= 

54° 

sa° 

56' 

48° 

46° 

44° 

42° 

40° 

88° 

36° 

84° 

39° 

30' 

0.41 

0.356 

0.344 

0.332 

0.320 

0.308 

0.297 

0.235 

0.275 

0.264 

0.253 

0.241 

0.230 

0,219 

0.208 

-42 

.365 

.352 

■  340 

.328 

■  3i6 

.304 

.293 

.259 

.247 

■  236 

.224 

.213 

■  43 

■  373 

.360 

■  348 

.335 

■323 

-311 

.300 

.289 

!276 

.265 

-253 

.241 

.230 

.213 

-44 

■  3S3 

■369 

.356 

■3^13 

.33t 

-319 

■  307 

.295 

.283 

■  271 

■  259 

-247 

■  235 

-223 

■45 

-391 

■377 

■  364 

■351 

■338 

-326 

■314 

.302 

,289 

,277 

.265 

,252 

.240 

.228 

a§' 

26° 

24° 

Sie° 

20° 

18° 

17° 

16° 

15°    ■ 

11° 

13° 

19° 

11° 

10° 

0.41 

o.ig6 

0.185 

0-173 

o.i6[ 

0.148 

0.136 

0.129 

0.123 

0.116 

0.109 

0.103 

0.096 

0.089 

0.082 

.     .42 

.189 

-■77 

-165 

■  152 

.139 

.132 

.136 

.119 

,093 

,091 

.084 

■43 

!206 

.194 

.169 

.156 

.142 

.135 

,129 

■  115 

!i08 

.093 

.0S6 

-44 

.198 

'.1&5 

.172 

-159 

.146 

■139 

.132 

.124 

,117 

,103 

.095 

.083 

.45 

.216 

.203 

.189 

.176 

.163 

.149 

.142 

■  135 

.127 

,120 

■113 

■  105 

,097 

,090 

9^ 

S° 

^, 

«° 

5° 

4° 

3° 

2= 

1° 

0° 

339° 

358° 

857° 

856° 

0.074 

0.067 

0.059 

0,051 

0.043 

0,035 

0.027 

o.oi3 

0.009 

0.0Q9 

o,oi3 

0,039 

.076 

.06S 

,060 

.052 

.044 

-036 

.027 

,018 

.040 

■43 

.078 

.070 

.062 

■054 

.045 

■  037 

.028 

.019 

,019 

.041 

■44 

.oSo 

■  063 

■  055 

.037 

.029 

.019 

.019 

.031 

.042 

■45 

.o8r 

-073 

.065 

■  o;6 

.047 

■  038 

.029 

.020 

.010 

.000 

.010 

.020 

.032 

-043 

353'^ 

354° 

353° 

352° 

351' 

350° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

342° 

0.050 

0.060 

0.072 

0,084 

0.095 

0,108 

0.135 

0.149 

0.164 

0.180 

0.197 

0.214 

0.232 

.42 

■  051 

.062 

-074 

.086 

■^ 

.138 

■  153 

.168 

.184 

.219 

-237 

■  43 

.052 

.063 

.075 

.088 

-"3 

.127 

.141 

■  156 

.172 

.189 

!2o6 

.224 

-243 

.053 

.065 

.077 

.090 

.116 

.145 

.160 

.176 

.193 

.229 

.249 

■45 

-054 

.066 

.079 

.092 

,105 

.ilg 

.133 

..43 

.164 

,i3o 

.19S 

.216 

■234 

■254 

31B" 

34«° 

839° 

338° 

33'?° 

836° 

335° 

334° 

383° 

382° 

831° 

330° 

399° 

398° 

0.41 

0.251 

0.371 

0.293 

0.316 

0.340 

0.366 

0.394 

0.423 

0.455 

0.489 

0.528 

0.570 

°"62'' 

0.664 

.43 

-257 

.273 

.300 

.323 

■349 

-375 

.404 

■433 

.466 

.501 

■  541 

-584 

■43 

.263 

.285 

-307 

■331 

■357 

-384 

-413 

■444 

.477 

■  513 

.554 

-598 

!644 

^697 

■44 

.269 

.291 

■  314 

■  339 

■  365 

■392 

-423 

■  454 

.488 

■  525 

.567 

,611 

-659 

.713 

■45 

.275 

-321 

■346 

-374 

.401 

.432 

-464 

-499 

-537 

.5S0 

,625 

.674 

■  729 

32?" 

326° 

325° 

394° 

398° 

sas° 

391° 

32©° 

319° 

318° 

817° 

316° 

315° 

308° 

0.41 

0.779 

0.847 

0.924 

1. 113 

1.230 

1.367 

1-532 

1-733 

1.982 

2.301 

2.724 

3-347 

.42 

■  735 

.798 

.863 

0.947 

1.037 

1. 401 

1-570 

1-775 

2.030 

2.357 

2.791 

3 -+29 

■753 

.817 

.S89 

0.969 

1.062 

1. 167 

1.290 

1-434 

1.607 

2-079 

2.414 

2-857 

3.511 

.770 

.836 

.910 

0.992 

1.036 

1.194 

1.320 

1.467 

1.644 

1.B59 

2.127 

2.470 

2.924 

3.59a 

-45 

.7S8 

■  855 

■930 

I-015 

i.iii 

I-3SO 

i-SOi 

I.6S2 

1.902 

2.175 

2.526 

2.990 

3.674 

308' 

301° 

300° 

a99° 

298° 

297° 

296° 

295° 

294° 

a93° 

9»9° 

291° 

990° 

38»° 

0.41 

2,Sg6 

2.553 

2. 296 

2.036 

1.915 

1.650 

1-547 

1^457 

1.378 

I  307 

1,245 

1. 190 

1. 139 

.42 

2.966 

2.620 

2.382 

2-137 

1. 961 

1:815 

1. 691 

1,585 

1,492 

1. 411 

1-339 

1.271 

1. 219 

1.166 

.43 

3 -037 

2.6B3 

2.408 

2.003 

1.853 

1.731 

1.622 

1,523 

1.444 

1-370 

1,306 

1.24S 

1.194 

2.745 

2.464 

2!239 

2-055 

1.902 

r-771 

1.660 

1.563 

1.478 

1.403 

1,336 

1.277 

-45 

3:^78 

2. 80S 

2.520 

2.290 

1.945 

1. 811 

1,698 

'■599 

1,512 

1.435 

1,365 

..306 

1.250 

8§8° 

98»° 

286° 

285° 

984° 

983° 

989° 

281° 

380° 

979° 

278° 

977° 

970° 

975° 

J. 093 

1. 051 

0.976 

0.886 

0.860 

0.835 

0.790 

0.770 

0.750 

0.731 

1. 119 

1.076 

1.037 

0.967 

0.937 

.907 

.8S1 

■  855 

.832 

.808 

■  789 

-769 

■749 

■43 

1. 147 

1. 103 

1.062 

1.024 

0.990 

0.959 

.929 

.902     1 

.875 

-852 

.S29 

.&08 

■  787 

.768 

■  44 

1.172 

1.13S 

1.0S6 

1.048 

1.013 

0.981 

,950 

.923 

.S96 

.872 

.848 

.826 

.805 

.785 

.45 

1.154 

I. Ill 

1.072 

1.004 

,972 

.„4 

.,.. 

.891 

.867 

■  845 

.824 

.803 
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TAISLE  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 
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VALUES     OF     THE 

AZIMUTH     CORKECTION,   Aa. 

Betweoii  0°  and  85°  and  between 

275°  and 

303° 

3 

Aigu 

iietii:  Zei 

Ih  Disian 

M  SoiUh. 

tlie  Correction  has  the  sar 

ne  sig-n  as 

the  Constant : 

between  315°  and  0°  it  ha 

E  the  opposite  sign 

85' 

84° 

83- 

82° 

81° 

80° 

79° 

78° 

77° 

76° 

75° 

74° 

73° 

72° 

o'.46 

o'.662 

o!649 

0,635 

0,624 

o!6i4 

0,602 

0^589 

o!68o 

0,570 

o'5fii 

0,548 

0,541 

0,532 

0,523 

■  47 

-677 

.663 

,649 

-637 

.627 

.615 

,602 

.592 

■583 

.573 

-560 

,553 

-543 

,534 

.48 

.691 

-677 

.662 

-651 

-641 

.629 

-614 

.605 

■  595 

.586 

.572 

,565 

.555 

-546 

■49 

.706 

.691 

,676 

.664 

.654 

-643 

,627 

.617 

■  6o3 

■593 

-584 

-577 

,567 

■  557 

.50 

,       ,7iB 

,6gi 

-678 

.666 

,654 

,640 

■  630 

,620 

.598 

,588 

,578 

-568 

tr 

tt>° 

fl»° 

68° 

67° 

««° 

65° 

64° 

63° 

69° 

61° 

60° 

59° 

58° 

0.4& 

0-514 

0,505 

0,496 

0-438 

0,479 

0,471 

0,465 

0.456 

0,449 

0.441 

0,434 

0,427 

o,4'3 

-47 

.516 

,507 

,498 

.439 

,481 

,475 

.466 

■  459 

.451 

,436 

,429 

,422 

■53f' 

.527 

.518 

■509 

-500 

-492 

■485 

.46S 

-453 

■445 

.438 

.430 

■  49 

-547 

■538 

-529 

-519 

,510 

.502 

,495 

.486 

■470 

-463 

,455 

.447 

.439 

■  50 

-558 

■549 

-540 

-530 

-520 

-512 

-50s 

■  496 

■      ,483 

.480 

,472 

,464 

-456 

.448 

56° 

54° 

58° 

50° 

48° 

46° 

44° 

42° 

40° 

38° 

36° 

34° 

32° 

30° 

0.45 

0-399 

0.385 

0-372 

0-359 

0.346 

0.333 

0-32I 

0.309 

0,296 

0.283 

0.258 

0.246 

0.233 

-47 

-394 

,380 

.367 

-353 

-340 

-328 

■  315 

.302 

■  290 

,276 

.264 

.251 

-238 

.48 

-417 

.402 

-338 

-374 

.361 

-348 

-335 

■  322 

.296 

,282 

.269 

-256 

-243 

.49 

-425 

-39e 

.382 

-368 

■355 

■  329 

■315 

,303 

■  283 

.375 

.263 

.248 

-50 

-434 

-419 

■  404 

■390 

-377 

-362 

-349 

■  336 

■  308 

.294 

.267 

.254 

28' 

20° 

24^ 

22° 

20° 

18° 

17° 

16' 

15° 

14° 

13° 

12° 

11° 

10° 

0.45 

0.207 

0^194 

O-ISO 

0,166 

0,15a 

0.145 

0-13S 

0-123 

0.115 

0,108 

0,099 

0,092 

■  47 

-225 

.198 

,184 

.170 

.156 

.141 

,133 

,125 

-094 

-48 

.230 

!2l6 

■  188 

.174 

■  159 

.151 

■  144 

,136 

,128 

,104 

.096 

-49 

-23s 

^206 

■  192 

-177 

■  163 

■  154 

.147 

,139 

,131 

.123 

,115 

,106 

.50 

.240 

-226 

.210 

.196 

.181 

■  166 

,153 

.ISO 

,134 

,117 

-108 

,100 

0° 

s- 

yo 

6° 

5° 

4° 

3° 

9° 

1° 

0° 

359° 

358° 

357° 

356° 

0.46 

0,083 

0.075 

0,066 

0.058 

0.048 

0.039 

0.030 

0.033 

-085 

■077 

,06S 

■059 

.049 

,031 

-033 

,045 

-48 

-087 

.078 

,069 

.olio 

-050 

,041 

.031 

-034 

.49 

-oSg 

.080 

,071 

.06i 

.ogi 

,042 

,032 

-034 

.047 

.50 

.090 

.082 

,072 

.062 

.053 

,043 

,033 

.022 

.011 

.000 

.Oil 

,022 

.03s 

.043 

395° 

354° 

353° 

359° 

351° 

350° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

349° 

ti.46 

0-056 

0,068 

0,094 

0.107 

0.136 

0,151 

o,r67 

0,134 

0,240 

0-260 

.057 

-ofig 

.082 

■  096 

.109 

.124 

.139 

-155 

■171 

,188 

.206 

.225 

-245 

.266 

Us 

■  058 

.084 

■  09B 

■  137 

.143 

.158 

■  175 

.192 

.230 

-250 

.271 

■  49 

■  059 

.072 

.086 

■  129 

.161 

,178 

.196 

■  3t5 

-235 

-277 

.50 

■  060 

■074 

.083 

,102 

,116 

■  13.2 

,14s 

,164 

-182 

.240 

.260 

.282 

3*1° 

340° 

339° 

338° 

337° 

336° 

335° 

334° 

333° 

332° 

331" 

330° 

399° 

328° 

0.46 

0-232 

0.304 

0.3S4 

0-382 

0.442 

0,475 

0-5H 

0.549 

0,593 

0,639 

0.689 

0.74S 

.47 

,2B3 

.311 

^336 

-362 

.390 

-419 

■  452 

-485 

-532 

,561 

,606 

-653 

.704 

-761 

.48 

.294 

.318 

■343 

,370 

,398 

.428 

-461 

-495 

-533 

■573 

.619 

■t^^ 

.719 

-778 

,49 

.300 

.324 

.350 

-377 

-407 

,437 

-471 

.506 

■544 

-585 

-632 

.681 

-734 

-794 

.50 

-306 

.331 

■357 

-385 

-4'5 

-446 

.480 

■517 

■  555 

■597 

-645 

-695 

.749 

.310 

sar 

326° 

325° 

394° 

393° 

322° 

331° 

390° 

319° 

318° 

817° 

316° 

315° 

303° 

0.46 

0.305 

0.874 

0^952 

1. 136 

1,249 

1.380 

1,534 

1,719 

1-944 

2,224 

2,582 

3.057 

3,75s 

■  47 

■  823 

-893 

0^973 

1.060 

1,160 

1^276 

1,410 

1-567 

1-756 

1,936 

2-272 

2,638 

3-123 

3.837 

■  48 

-840 

.913 

©■993 

1.082 

3.185 

1^302 

1,440 

1. 601 

1,794 

2.023 

2.320 

2,694 

3-190 

3,919 

-49 

.858 

,931 

1.013 

i.ios 

I -330 

1.470 

1-634 

1,831 

2-071 

3.369 

2-750 

3-256 

4.000 

■SO 

.876 

.950 

1.034 

1.128 

1-234 

1.358 

1.500 

1,868 

2.113 

2.417 

2-806 

3-323 

4,082 

3oa° 

301° 

300° 

999° 

998° 

297° 

996° 

995° 

294° 

293° 

299° 

291° 

290° 

289° 

0.46 

3-249 

2-870 

^■576 

2.340 

2.148 

l^988 

1.852 

1-736 

1-634 

1-545 

1.467 

1.396 

1-334 

1.277 

3.320 

2.932 

2-632 

2.391 

2.195 

2.031 

1.892 

1,778 

1,670 

'-579 

1.498 

1.428 

1.363 

'-305 

'.AS 

3-390 

2-995 

2.443 

3^243 

2,075 

1,932 

i-8ii 

1-705 

1-613 

1.530 

1,392 

1-333 

-49 

3.461 

3-057 

2,744 

2^493 

2.288 

2.ri8 

1-972 

1.S49 

1. 741 

1^64G 

1-562 

1.488 

1-431 

l.36t 

■  50 

3-532 

3.120 

2.800 

3^544 

2-335 

2.1&1 

1-886 

1,776 

I  ■680 

'-594 

1. 518 

1.450 

S88° 

987° 

286° 

985° 

284° 

283° 

989° 

281° 

280° 

979° 

9*8° 

277° 

276° 

275° 

0.46 

1.225 

I  ■179 

1,127 

1,095 

1.058 

1.026 

0-994 

0-965 

0,933 

0-911 

0.886 

0,865 

0.842 

0-821 

■  47 

I-3S3 

1.205 

1. 160 

1.081 

1.048 

1. 015 

0,985 

0,957 

-931 

.906 

.883 

.860 

-839 

.48 

1. 231 

1-18S 

1.143 

1.104 

1.037 

1.006 

0.977 

-951 

■  925 

.qoi 

.878 

-857 

■  49 

ilsoG 

1-256 

1. 167 

1.127 

1^093 

1.05B 

1.028 

0,998 

-971 

-944 

.920 

-897 

-875 

\JL. 

1-333 

1.282 

v.ii: 

i^igi 

1. 150 

i^ns 

1.080 

1-043 

1. 018 

.990 

-964 

-939 

-915 

-893 
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LEVEL. 
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TABLE  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES 

OF    THE     LEVEL    CO  RR  EC  T  ION,  ^i. 

Between  315° 

nd  81'  the  Correction  has  the 

anie 

a 

Argil 

nieiil ;  Zenith  Dislan 

0  South. 

sign  as  the  Constant;  between  275°  and  303'  il  lias 
the  opposite  sign.     For  reflection  observations  the 

O 

sign  is  reversed. 

83' 

84° 

83° 

8a° 

81° 

80° 

79' 

78' 

77° 

76" 

73° 

74° 

78' 

72' 

o;o. 

o!oo, 

o!». 

o"». 

o!„ 

s. 

„-io. 

„"i„7 

0.003 

0.003 

0.003 

0.003 

0.003 

0.004 

„!-.o. 

.003 

.003 

.004 

.005 

.005 

.005 

,006 

.006 

,ooQ 

.007 

.007 

,007 

-03 

.cx>4 

.005 

.005 

.006 

,006 

.009 

.009 

.04 

.005 

.006 

.007 

.008 

,009 

.013 

.014 

.05 

.006 

.00; 

.003 

.009 

.010 

.012 

.013 

:ot4 

.015 

.016 

.or7 

:oi3 

7V 

5-0° 

69° 

68° 

6*° 

66° 

65' 

64° 

63' 

63' 

61° 

60° 

58° 

°'02 

0.004 
.008 

°:a 

iooS 

0.004 
.009 

0.00^ 

.009 

0.005 
.009 

0.005 
.009 

0.005 

0.005 

0.005 

0.005 

0,005 

0.005 

0,006 

."3 

.013 

.013 

.014 

.014 

.014 

.015 

.015 

!oi6 

.016 

!oi6 

.017 

.04 

■"5 

.015 
.015 

.016 

.016 

.017 

.018 

:o23 

.019 
.024 

.019 
.024 

,02s 

.026 

!o26 

02? 

.027 

!o28 

56° 

54° 

54° 

50° 

48° 

46° 

44° 

42° 

40° 

38° 

36° 

34° 

3' 

SO' 

°-°l 

0.006 

0.006 

0.006 

.013 

0.007 
.013 

0.007 
.014 

0.007 
.014 

0.007 
.014 

0.007 
.015 

0.008 
.015 

!oi6 

"'.Ift 

0.008 
.017 

.017 

o.oog 
.017 

.03 

!oi8 

ioiS 

.oig 

.023 

.024 

.025 

.026 

.026 

.04 

.023 

.025 

.026 

.027 

!o28 

.029 

.030 

.031 

,032 

.032 

.033 

.034 

.035 

■  05 

.029 

.030 

.032 

■  033 

■  034 

■035 

.036 

■  037 

.038 

.039 

.040 

.043 

■044 

98" 

96' 

24° 

32° 

20° 

18' 

17° 

16° 

15' 

14° 

13° 

12° 

11' 

10' 

''.ll 

°;S? 

°S 

0.009 

.019 

°;o2o 

°!o20 

''!o2I 

°;o2i 

"'.oil 

"021 

"■"ll 

°-°ll 

°'.°ll 

.023 

.027 

'028 

.02g 

.030 

.031 

'o3t 

.032 

.032 

.033 

.033 

!o33 

■  034 

.04 

-035 

.037 

-033 

■039 

.040 

,041 

.042 

■043 

■043 

.044 

.045 

■045 

.05 

.045 

.046 

.047 

.043 

.050 

.051 

.052 

.053 

.053 

.054 

.055 

.056 

■  056 

9° 

8° 

»° 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

357° 

356' 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

.023 

.023 

.023 

.024 

.024 

.024 

.025 

.025 

.025 

.026 

.036 

.027 

.027 

.03 

■  034 

■  035 

.035 

.036 

.036 

.037 

.038 

-038 

.039 

-039 

.039 

.04 

.046 

.047 

.047 

.048 

■  049 

.051 

.052 

■  053 

-054 

.05s 

.05 

.057 

.058 

.058 

■059 

.060 

.061 

.062 

;o62 

.063 

!o64 

.065 

.066 

.067 

.068 

355° 

854° 

353° 

352° 

351° 

350° 

349° 

348' 

347' 

346° 

343' 

344° 

3  4° 

0.014 

0.014 

0.014 

0.014 

0.015 

0.015 

0.015 

0.015 

0.016 

0.016 

0.016 

0.017 

0.017 

.027 

.028 

.023 

.029 

.029 

.030 

.030 

.031 

.032 

.032 

.033 

■  033 

.034 

.035 

.03 

.042 

■W3 

.044 

■  044 

.045 

.046 

.048 

.048 

.0)9 

.030 

■  051 

.052 

.04 

■  055 

.056 

.057 

.058 

■  059 

.060 

.Ofil 

.062 

.063 

.064 

.066 

.067 

.063 

.070 

.05 

.o6g 

.070 

.071 

.072 

.074 

.075 

.076 

.078 

.079 

.080 

.0S2 

.0S4 

.085 

.087 

341° 

340° 

339° 

338° 

387' 

386' 

333° 

334° 

333' 

339° 

331° 

830° 

399° 

398° 

0,018 

0.018 

o.olg 

0.023 

0.024 

0.025 

0,026 

.036 

.036 

.037 

.038 

.039 

.045 

.046 

.048 

.050. 

.052 

.03 

,054 

■  055 

.056 

■  057 

.059 

.060 

.062 

.064 

.066 

.068 

.070 

.072 

.075 

.073 

.04 

.071 

■  073 

.075 

.076 

.078 

.080 

.082 

,084 

,087 

.093 

.096 

.104 

.05 

.oSg 

.ogt 

.093 

.095 

.093 

.too 

.103 

.10& 

.T09 

.112 

.116 

.125 

.130 

327° 

326° 

335° 

324° 

323° 

323° 

391° 

320° 

319' 

318' 

317' 

316° 

315' 

303' 

0.027 

0.030 

0.031 

0.033 

0-035 

0.037 

0.040 

0.043 

0.047 

0.052 

0.053 

0.Q66 

0.053 

.054 

.056 

.050 

.062 

.066 

.0S6 

■094 

.104 

-117 

■  134 

.107 

■03 

.o8r 

.oa; 

.o8q 

-093 

.099 

.104 

.129 

.141 

.15G 

■175 

.160 

.04 

.103 

■"3 

.118 

.124 

-13c 

.139 

.149 

,160 

.172 

.183 

-232 

:267 

.213 

.05 

.135 

.141 

.148 

.155 

.164 

-174 

.185 

.199 

.215 

-235 

.269 

.291 

.332 

.265 

308° 

301° 

300 

209° 

298° 

297° 

996° 

295' 

294° 

293' 

292' 

291° 

290° 

289° 

0.044 

0.037 

0,032 

0.028 

0.025 

0.018 

0.016 

0.014 

-075 

.065 

.056 

.050 

■0-14 

.039 

■035 

.032 

.029 

.026 

.023 

.019 

.03 

.133 

■  113 

■  oy7 

.08; 

.075 

.066 

.059 

.053 

.047 

.043 

.039 

.035 

■  032 

.029 

.04 

■  177 

.150 

.130 

■"3 

.o83 

,079 

.071 

.063 

.057 

.052 

.047 

,OJ2 

-038 

■  OS 

.221 

.138 

.162 

.141 

.124 

.no 

.09S 

,oS8 

.079 

.071 

.064 

.053 

.053 

.043 

988° 

287' 

280° 

985° 

384° 

383° 

989' 

381° 

980° 

979° 

978° 

377° 

976° 

975° 

0,009 

0.007 

0.006 

0.006 

0.005 

0.005 

0.004 

0.004 

0.003 

.017 

.016 

.015 

.013 

.009 

.007 

°!m6 

.005 

.005 

.004 

°;S3 

.03 

.026 

.023 

.019 

.015 

.014 

.009 

.007 

.00& 

■005 

.04 

.035 

.031 

.023 

.016 

.014 

.009 

.ooS 

.006 

■  05 

.043 

.039 

.o,s 

.032 

.029 

.026 

:S 

.Oi3 

.016 

.014 

.010 

.008 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES     OF     THE    LEVEL    CORRECTION,    £l>. 

Betvv 

en  315°  a 

d  85'  the  Correction 

has  the 

ame 

1 

Argument;  Zeiiilh  Distan 

ce  South. 

sign  as  tho  Constant;  between  275°  and  303°  it  has 
the  opposite  sign.    For  reflection  observations  the 

s 

sign  is  reversed. 

85° 

84' 

83' 

§«' 

81' 

80° 

1-9° 

78" 

77° 

76° 

75° 

74° 

73° 

73" 

o.oe 

0.003 

0.009 

o%,o 

o'o,i 

0.013 

0.014 

0.015 

0.016 

0^017 

o.orS 

0.019 

0020 

0%21 

o^t;22 

.07 

.009 

'oh 

.013 

.015 

.017 

.016 

.018 

.019 

.023 

.024 

.026 

.024 
.027 

"■ol 

!o26 

.09 

.013 

iois 

,017 

.019 

.026 

.030 

.032 

■033 

.013 

.01s 

.017 

.019 

.023 

.025 

.027 

..., 

.030 

.032 

.034 

.035 

.037 

'?1° 

7»' 

m' 

69" 

6?-° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

58°' 

0.06 

0.023 

0.024 

0.025 

0.026 

0,027 

0.023 

0.023 

0.029 

0,031 

0.031 

0,03a 

0.033 

0.034 

.028 

.029 

.030 

■  033 

.034 

.035 

.030 

■  036 

.037 

.038 

-039 

.oS 

.031 

•     .032 

.033 

.034 

.035 

.036 

.033 

.040 

.042 

.043 

.044 

.045 

,•09 

-035 

-036 

.037 

■039 

.040 

.041 

.042 

■  044 

.045 

!o46 

.047 

.048 

.049 

.051 

.10 

.038 

.040 

.041 

.043 

.044 

.046 

■  047  . 

.043 

.050 

.051 

.053 

■  054 

■  OS5 

.056 

56° 

54° 

53' 

50° 

49° 

4S° 

44° 

49° 

4»° 

38° 

36° 

34° 

33° 

30° 

0.06 

0.035 

0.036 

0.033 

0.040 

0.041 

0.042 

0.043 

0.044 

0.046 

0.049 

0.050 

0.051 

0.053 

.041 

■  043 

.046 

.048 

.049 

.050 

.052 

.053 

■055 

.057 

.053 

.060 

.061 

.047 

.049 

.051 

.05a 

.054 

.056 

.058 

.060 

.062 

.063 

.065 

.067 

.070 

.09 

-053 

.055 

.057 

.059 

.061 

.063 

.065 

.067 

.069 

■  073 

.075 

.077 

.079 

.05B 

.061 

.063 

.0Q6 

.063 

.070 

.07a 

.074 

.077 

.079 

.oSi 

.083 

.085 

,038 

2S° 

afi° 

34° 

32° 

90° 

aa° 

17° 

16° 

15° 

14° 

13° 

13° 

11° 

10° 

0.06 

0.054 

0.055 

0.057 

0.058 

0.059 

0.061 

0.062 

0.064 

0.064 

0.066 

0-^67 

0.068 

.063 

.064 

.066 

.068 

.069 

.071 

.07a 

.073 

.074 

■075 

.077 

.079 

.08 

.07a 

.074 

.076 

.078 

■  079 

.082 

.083 

.084 

.o3s 

.086 

.037 

.088 

.090 

.09 

.081 

.0S3 

.065 

.087 

.092 

■093 

.094 

.095 

.096 

.097 

.099 

.10 

.090 

.092 

.094 

■  og7 

■099 

.103 

.104 

.106 

.107 

.108 

.110 

.III 

.112 

9' 

8° 

y= 

6° 

5' 

4° 

3° 

S° 

t° 

0° 

359° 

359° 

357° 

356° 

0.06 

0.069 

0.069 

0.072 

D.073 

0.074 

0,075 

0.076 

0.078 

0,079 

0.080 

0.082 

.080 

.oSl 

.084 

.083 

.0S8 

.oyt 

-093 

■  094 

.095 

.091 

.092 

.094 

.095 

.0^6 

.098 

.099 

.103 

.104 

.107 

.109 

.09 

.103 
.114 

.115 

.105 
.117 

.106 

.103 

.109 

:i23 

■113 
.125 

.114 

.Z27 

.129 

.117 
.130 

.119 
.132 

.134 

'.m 

355° 

354° 

353° 

353' 

361° 

350' 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

349° 

O.o5 

0.083 
.097 

0.084 
.098 

0.085 

0.0S7 

0.0S8 

0.090 
.105 

0.091 
.107 

0.093 
.109 

0.095 

0.097 
■113 

0.099 
.115 

.117 

°!l20 

0,105 

!ii6 

.124 

!l26 

.129 

.731 

.134 

■137 

^39 

.09 

.124 

.125 

.129 

.13E 

■  133 

.135 

."37 

.140 

.142 

.145 

.148 

.151 

.154 

.157 

.10 

.138 

.140 

.143   ■ 

.145 

.147 

.150 

.152 

.155 

.I5B 

.151 

.164 

.167 

.171 

.174 

ail" 

3dO° 

339' 

33S° 

337° 

336' 

335° 

334° 

333° 

383° 

331° 

330° 

339° 

338° 

0.06 

0.107 

0.109 

0.115 

0,117 

0.124 

0.127 

0.131 

O.I3S 

0.139 

0.144 

0.156 

■°l 

.125 

.128 

.134 

.137 

.144 

.149 

■153 

■     .158 

.163 

.168 

.175 

.08 

.142 

.146 

.149 

.153 

■  157 

.165 

.170 

.i3o 

.136 

.192 

.207 

.09 

.164 

.163 

.17a 

.176 

.180 

.186 

.IQI 

.197 

.203 

.209 

.216 

.224 

,233 

.i;8 

.1S2 

.186 

.191 

■  195 

.200 

.206 

.218 

.225 

.232 

.240 

.249 

.259 

as*" 

336° 

385° 

334' 

323' 

333' 

391° 

320' 

319' 

318° 

317° 

316° 

315° 

303° 

0.06 

0.162 

0.177 

0.186 

0.197 

0.209 

0.222 

0.239 

0.258 

0.282 

0.31a 

0.349 

0.399 

0.319 

.07 

.189 

.207 

.217 

.230 

.244 

.260 

■  279 

.30Z 

■  329 

.363 

.407 

.466 

■  372 

.216 

.226 

■^E 

.248 

.262 

.273 

.297 

.318 

.344 

.376 

.415 

■  465 

.532 

■  424 

.09 

■  243 

.254 

.266 

.279 

.29s 

■313 

-334 

■  358 

.3S7 

■  423 

.467 

■■524 

■599 

.477 

.10 

.270 

.28a 

.295 

.310 

.328 

.348 

■371 

■  398 

■  430 

.470 

.519 

.582 

.665 

.530 

302° 

301° 

300' 

999° 

it9S' 

99?' 

996° 

295° 

294° 

993° 

993° 

291' 

290° 

389° 

0.06 

0.266 

o.azs 

0.194 

0.169 

0.149 

0.132 

0.113 

0.106 

0.095 

0.077 

0.064 

0.057 

.07 

.31Q 

.263 

.227 

.rgS 

.174 

.154 

.138 

.123 

.090 

.082 

.074 

.067 

.08 

■353 

.300 

■259 

.226 

.199 

.176 

.157 

.140 

.127 

.094 

.o8g 

.076 

.09 

■398 

■  338 

.291 

.254 

.224 

.198 

.177 

.159 

.142 

.129 

.105 

.095 

.10 

■442 

.375 

.324 

.282 

.249 

.196 

.176 

.153 

.143 

.129 

.106 

■  095 

989' 

as*' 

286° 

8§5° 

294' 

283° 

389' 

9S1° 

390° 

379' 

278° 

977° 

376' 

375' 

0.06 

0.05a 

0.047 

0.043 

0.038 

0.034 

0.031 

0.028 

0.034 

0.019 

0.016 

0.014 

0.009 

.07 

.061 

.055 

.050 

.045 

.036 

.032 

■  025 

.019 

.016 

.013 

.070 

.063 

.057 

.051 

.046 

.037 

.032 

.029 

■  025 

.013 

.09 

,078 

.070 

.064 

.058 

.ogi 

.041 

.037 

.032 

.028 

.014 

.lO 

.087 

.o;S 

.071 

.064 

.057 

.052 

.046 

.041 

■  036 

.03. 

.027 

.023 

,019 

.016 
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VALUES    OF    THE     LEVEL     CORRECTION,    Bb. 

Beiwee 

ti  315°  and  35°  the  Correction  has  the 

ame 

1 

Argil 

iicnt:  Zti 

th  Distan 

ce  Souih. 

sign  as  (he  Constant ;  between  275°  and  303°  i 
the  opposite   sign.    For   reflection  observation 

has 
the 

u 

sign  is  re 

versed. 

85° 

84° 

83° 

S2° 

81° 

80° 

79° 

78° 

77° 

76° 

75° 

74° 

73° 

72° 

o"„ 

oS., 

o!i,6 

0.019 

::„^ 

0.023 

0.025 

0.027 

0.029 

0.031 

0.033 

0.035 

0.037 

0.039 

0.041 

.015 

.025 

.028 

.030 

■034 

.036 

.039 

■  044 

■  13 

.016 

.019 

.02s 

.027 

.030 

,032 

■  035 

-037 

.039 

,042 

■  044 

.048 

.oi3 

.024 

.027 

.029 

■  032 

.035 

■  037 

.040 

.042 

■  04s 

.047 

.049 

.052 

■  15 

.019 

.023 

.025 

.029 

.031 

■034 

.037 

.040 

■  043 

■  045 

.048 

■  050 

■  053 

.053 

71° 

¥0° 

«»° 

6§° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

58° 

0.04s 

0.046 

0.047 

0.049 

0.050 

0.052 

0.053 

0.055 

0.0=6 

0.058 

0.059 

0.062 

,046 

°:o48 

.050 

.051 

.053 

.055 

.056 

■  058 

.000 

•  O&I 

.063 

.064 

!o66 

.067 

-13 

.050 

.052 

.054 

.056 

.058 

.059 

.061 

.063 

.065 

.066 

.063 

.070 

.071 

■  073 

.14 

.054 

.056 

.058 

.060 

.062 

.064 

,066 

.068 

■  073 

.075 

.077 

.079 

.15 

.058 

.060 

.062 

.064 

.066 

.068 

.070 

.073 

.075 

.076 

.078 

.082 

.084 

56° 

54° 

59° 

50° 

48° 

46° 

44° 

42° 

40° 

38° 

36° 

34° 

33° 

30° 

0.064 

0.067 

0.070 

0.072 

0.075 

0.079 

0.082 

0.084 

0.087 

0.089 

0.092 

0,094 

0.096 

.070 

.073 

.079 

.o3r 

:o84 

.0S7 

.089 

.092 

.095 

■  097 

.105 

-13 

.076 

.079 

."082 

.035 

.091 

.094 

■  103 

.108 

.114 

.14 

-IS 

!o88 

.08s 
.091 

.095 

.092 

.oya 

.095 

.093 
.105 

.104 

.107 
■  n5 

!li3 

■  "3 

.ir5 

.125 

128 

.123 
.131 

as" 

26° 

94° 

22° 

20° 

18° 

17° 

S.G° 

15° 

14° 

13° 

12° 

11° 

10° 

0.O()9 

0.104 

0.107 

0.109 

0.!I3 

0.115 

0.116 

0.119 

0.124 

.108 

."3 

.116 

.119 

.J24 

.127 

.130 

.132 

■  133 

.135 

■  13 

.126 

.129 

.132 

■  134 

.136 

.137 

.139 

.141 

■  143 

.144 

.146 

.14 

.126 

.129 

.132 

.136 

.139 

.143 

.144 

.146 

.14a 

.152 

■  154 

■  157 

.15 

-135 

.13S 

.142 

■'45 

■  149 

■153 

.154 

■  157 

.158 

!i6o 

.163 

.165 

.166 

.169 

»° 

§° 

■y" 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

357° 

356° 

0.125 

0.129 

0.130 

0.134 

0.136 

0.138 

0.139 

0.141 

0.143 

0.145 

0.147 

o.iso 

.137 

^38 

.143 

.U6 

.148 

.150 

.152 

.154 

.156 

.159 

.161 

■  163 

■13 

.14a 

.150 

.t52 

.154 

.156 

■  158 

.160 

.162 

.164 

.167 

.169 

■  174 

.160 

.161 

.164 

.166 

.168 

.170 

-173 

■  175 

.177 

.182 

■  18s 

.183 

.191 

.15 

■  171 

■t73 

.176 

.r;3 

.r8o 

.1B5 

.183 

.190 

.193 

.196 

.198 

.201 

.304 

355° 

354° 

353° 

352° 

351° 

350° 

349° 

348° 

347° 

346° 

3.t5° 

344° 

343° 

349° 

0.152 

0.154 

0.157 

0.159 

0.162 

0.165 

o.i63 

"■^W 

0.174 

0.177 

0.180 

0.184 

0.183 

0.192 

.166 

.168 

.171 

.174 

.177 

.180 

.l36 

.190 

.193 

.197 

.205 

.209 

■  13 

.179 

.182 

.1B5 

.18S 

.191 

■  195 

.198 

■  205 

.209. 

.213 

■  217 

.222 

.226 

.14 

■IQ3 

.196 

.205 

.206 

.213 

.217 

.225 

.229 

.234 

.239 

■  244 

.15 

.207 

.214 

.217 

.221 

.325 

.229 

.232 

■237 

.241 

.245 

.251 

.256 

.361 

341° 

340° 

339° 

338° 

337° 

336° 

385° 

334° 

333° 

333° 

331° 

330° 

339° 

328° 

0.J96 

0.205 

0.215 

0.227 

0.233 

0.240 

0.248 

0.256 

0.265 

0.274 

0.285 

.223 

.229 

.234 

.241 

.247 

.254 

.262 

.279 

.289 

.299 

■  311 

■13 

.231 

.236 

.248 

.254 

.261 

.268 

■  275 

.283 

.292 

.302 

■  313 

.324 

■  337 

.249 

.255 

:z6o 

.267 

.274 

.281 

.233 

.29& 

■3'5 

■325 

■  337 

■  349 

■  3&3 

.15 

.267 

■  273 

.279 

.286 

.293 

,301 

.309 

^327 

.338 

■349 

.361 

■374 

■389 

32?' 

3aa° 

325° 

324° 

323° 

333° 

321° 

320° 

319° 

318° 

317° 

316° 

315° 

303° 

0.297 

0.310 

0.325 

0.341 

0.361 

0.382 

0.408 

0.438 

0.473 

0.516 

0.731 

0.584 

■324 

.338 

.354 

-372 

.393 

.417 

■445 

■  478 

.516 

.563 

.622 

.698 

■  637 

.13 

■351 

.367 

.384 

.403 

.426 

.432 

.483 

■  5i7 

■  559 

.610 

.674 

.756 

.690 

.14 

.37a 

.395 

.413 

■  434 

■  459 

.519 

.602 

.657 

.726 

.314 

■  93t 

■  743 

■15 

.405 

■423 

.443 

■465 

■492 

■  521 

.556 

■  597 

■  645 

.704 

.773 

.872 

•  997 

.796 

SOS" 

301° 

300° 

399° 

398° 

297° 

296° 

395° 

294° 

293° 

993° 

391° 

290° 

289° 

0.486 

0.355 

0.310 

0.273 

0.242 

0.194 

0.174 

0.157 

0.128 

0.116 

0^105 

.530 

■  450 

.387 

.333 

.298 

.264 

°:236 

.190 

■171 

.155 

.140 

.127 

.115 

-'3 

.487 

.419 

.367 

-323 

.286 

.256 

.229 

.206 

.135 

.168 

.153 

■  137 

.124 

.618 

■  525 

■  452 

■  395 

.343 

■  309 

.276 

.246 

.163 

.14S 

.134 

-15 

.662 

.56s 

.4S4 

-423 

.373 

■331 

.295 

.26, 

■  237 

.214 

.194 

.175 

.159 

.144 

288' 

287° 

286° 

385° 

384° 

283° 

382° 

281° 

980° 

979° 

378° 

277° 

976° 

975° 

0.095 

0.078 

0.070 

0.063 

0.OS7 

0.051 

0.045 

0.039 

0.035 

0.030 

0.025 

0.017 

.104 

.0S5 

.07? 

.069 

.062 

.055 

.049 

■  043 

.033 

■  033 

.028 

.023 

.019 

.13 

.113 

.092 

.083 

.075 

.067 

•  ofio 

.047 

■035 

■030 

.025 

.oqg 

.089 

.080 

.072 

.064 

■  050 

,03a 

.033 

.027 

.15 

.130 

.ri8 

.106 

.096 

.0S6 

■077 

.069 

.061 

■  054 

.047 

.041 

■  035 

.029 

.023 
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TABLES  OFJNSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES 

OFT  HE   LEVEL   CORRECTION,  55. 

Botivecn  375°  and  85°  Ihe  Correction 

has  the 

ame 

s 

Ar^ii 

ncnl:  Zen 

th  Distan 

ce  South. 

sign  as  the  Conjiant;  between  275°  and  303°  i 
the  opposite  sign.    For  reflection  observation 

has 

the 

sign  is  reversed. 

85° 

8J.° 

83° 

SS° 

81° 

S0° 

5-9° 

78° 

77° 

76° 

75° 

74° 

73° 

79° 

o.'i6 

00.0 

0.024 

0.027 

0,030 

0,034 

0,037 

0040 

0.043 

o'o46 

o.<^3 

0.051 

0.054 

0.056 

0.059 

.17 

.025 

.029 

.032 

.036 

.039 

.042 

.045 

.049 

.051 

.057 

.060 

.063 

.iS 

.023 

.030 

■034 

.038 

.041 

■  045 

.043 

.051 

.055 

.061 

.063 

.066 

.19 

!o28 

.032 

,036 

.040 

.047 

.051 

.054 

■053 

.064 

.067 

.070 

.025 

.030 

■  038 

.042 

,046 

.050 

,053 

.057 

.061 

.064 

.067 

.071 

.074 

ir 

V9' 

6»° 

08° 

Gt" 

66° 

65° 

64° 

03° 

02° 

61° 

60° 

59° 

58° 

0,16 

0.061 

0.064 

0.066 

0.069 

0,071 

0,072 

0.075 

0,077 

0.081 

0.0S4 

O.o3fi 

0.088 

0.090 

.065 

.06S 

-073 

■  075 

,087 

.089 

.091 

.093 

.095 

.069 

.07a 

■  074 

,080 

!oB5 

ios? 

.089 

■  .092 

,094 

.096 

.099 

.19 

■073 

.o;5 

.079 

!o82 

.084 

,087 

.092 

■  094 

■  097 

.099 

.104 

.107 

,oj7 

,oSo 

■  083 

,086 

,089 

,091 

,094 

.097 

.099 

.102 

.105 

.107 

.110 

.112 

5G° 

34° 

53° 

50° 

48° 

46° 

44° 

42° 

40° 

39° 

36° 

34° 

83° 

30° 

0,094 

0,097 

0.105 

0.108 

0.1 16 

0.119 

0,123 

0.125 

0.130 

0,133 

0.137 

■'7 

.099 

.103 

.107 

■  "5 

.rig 

.123 

.T26 

.130 

.134 

.138 

.145 

.149 

.105 

.109 

!n8 

.130 

.134 

.133 

.T42 

.146 

■  150 

.154 

.158 

.19 

.ri6 

.124 

.129 

.133 

■  137 

.141 

.146 

.150 

■  154 

.158 

.162 

.166 

.117 

.122 

.131 

.136 

.140 

.144 

.149 

■  153 

.158 

.162 

.166 

.171 

,175 

28° 

20" 

24° 

22^ 

20° 

1S° 

17° 

16' 

15° 

14° 

13° 

19° 

11° 

10° 

0.16 

0.148 

0.151 

0,15s 

o,!59 

0.163 

0.165 

0.167 

0.169 

0.174 

0^175 

0.173 

0,180 

■  153 

.157 

.lOi 

,165 

,169 

■  173 

,175 

■177 

,179 

.184 

.186 

.189 

.191 

'.IS 

.166 

.174 

,179 

.183 

,185 

.rS8 

.190 

.193 

■195 

.197 

.19 

.'71 

.175 

.)80 

.184 

,189 

,194 

.196 

..98 

.203 

.206 

.214 

.180 

.184 

,189 

.194 

,199 

.204 

,206 

.209 

.211 

.214 

.217 

.2(9 

.222 

.225 

9^ 

8^ 

V' 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

857° 

356° 

o.r6 

■'9 

0.182 
.194 

.205 
.217 

.208 
.219 

0.187 
.199 

0.189 
,213 

0,193 

^228 

0,19s 
.207 
,219 
,231 

0,197 

.234 

:ii 

.240 

°:S 

.231 
.244 

0,209 

,251 

.241 
,255 

.231 
,245 
,259 

.228 

.231 

.234 

.237 

.240 

-243 

.247 

.250 

.253 

.257 

.261 

.264 

.268 

,272 

355° 

854° 

353° 

352° 

351° 

35®° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

349° 

0.16 

0.224 

0.228 

0.232 

0,236 

0.240 

0,244 

0.248 

0.253 

0.357 

0.26a 

o,263 

0.273 

0,279 

■17 

■335 

■239 

.24a 

.246 

.250 

■  255 

.259 

.264 

.26g 

.373 

■  279 

.234 

.290 

.296 

.18 

.249 

.253 

.257 

.261 

.265 

.270 

.274 

.279 

.2S4 

.289 

■  295 

.301 

.307 

.313 

.19 

.263 

.267 

.271 

,275 

.280 

.285 

.ago 

■  294 

.300 

.306 

.3ti 

.313 

■  324 

,331 

.277 

.281 

.285 

.290 

.295 

.300 

-305 

.310 

.316 

.322 

.328 

.334 

.341 

.343 

341° 

340° 

339° 

338° 

339° 

336° 

335° 

334° 

333° 

339° 

831° 

330° 

329° 

328° 

o.i5 

0.285 

0.291 

°:lfb 

0.306 

0.313 

0.321 

0.330 

0,339 

0.349 

0.360 

0.372 

0.335 

0.399 

0,4:5 

■17 

.302 

.309 

■  325 

,332 

,341 

,350 

,360 

■371 

.382 

.395 

■  409 

■424 

,440 

.320 

.328 

.335 

.344 

.352 

,361 

,371 

,381 

.393 

.405 

.418 

.433 

,449 

,466 

.19 

■  333 

.346 

■353 

.363 

■  371 

,381 

■4t4 

.427 

,442 

.457 

■474 

,492 

.35ft 

■  364 

■372 

■  382 

-391 

,401 

,412 

,424 

.43S 

■  450 

.465 

.4S1 

■499 

,518 

327° 

32G' 

395° 

324° 

323° 

322° 

821° 

320° 

319° 

318° 

317° 

316° 

315° 

303' 

0.16 

0.432 

0.451 

0,472 

0.496 

0.524 

0.556 

0.593 

0,636 

0.751 

0.830 

0.931 

1.064 

0.849 

■17 

■  459 

■479 

.502 

■  557 

.590 

.fi30 

,676 

■  731 

■  798 

Q.382 

1. 130 

0.902 

.486 

.508 

■  531 

■559 

.590 

.625 

,667 

.716 

,774 

■845 

1-047 

1. 197 

0.955 

.rij 

-513 

■  53& 

.561 

.590 

.623 

.660 

■756 

,817 

1. 105 

1.263 

1.008 

.540 

■  5'i4 

.590 

.621 

.656 

,695 

■  741 

■  796 

,860 

■939 

1.037 

1.163 

1.330 

1. 061 

302° 

g©!" 

300° 

399° 

398° 

297° 

996° 

295° 

294° 

293° 

999° 

991° 

290° 

989° 

O.I5 

0.707 

0.600 

0,516 

0.452 

0.397 

0.3S3 

0.315 

0.253 

0.228 

0.206 

0.187 

0.169 

0-153 

.17 

■  751 

.637 

.548 

.4S0 

.422 

.375 

.335 

.399 

,269 

.242 

.219 

.180 

..63 

.18 

■795 

■  675 

.581 

.508 

.397 

.354 

■317 

,285 

.257 

.232 

.190 

.172 

.19 

■  839 

.613 

■  536 

.419 

■374 

■334 

.301 

.271 

.245 

.182 

■  383 

.750 

.645 

■564 

.497 

.441 

■394 

■352 

■  317 

.285 

.258 

■  233 

.211 

.191 

!28S° 

287° 

386° 

385° 

384° 

283° 

283° 

381° 

980° 

279° 

378° 

377° 

276° 

275° 

0.l5 

0.139 

0.125 

0.113 

0.092 

0.082 

0.074 

0.065 

0.057 

0.050 

0.043 

0.037 

0.031 

0.025 

.17 

■147 

■  133 

,109 

.098 

.073 

.069 

.061 

■  053 

,046 

.039 

■033 

.027 

.156 

.141 

.103 

■  093 

.083 

■  073 

■  065 

.057 

.049 

.035 

.19 

.165 

.149 

,135 

.109 

.098 

.087 

,077 

.068 

.060 

.037 

.030 

.'73 

.157 

,142 

.123 

.115 

.103 

.092 

.oSi 

.072 

,063 

.054 

.046 

■  039 

.031 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES 

OF    TliE    LEVEL    CORRECl 

ION,  M. 

BetwecD  315 

and  85° 

the  Correction  ba 

the 

1 

Ai-gi 

mciit :  Zeiiifh  Dista 

ce  South 

it  has 

sign  as  the  Constant ;  betiTseti  275°  and  303° 
the  opposite  sign.    For  reflection  obsetva-         1 

1 

tions 

the  sign  i 

reversed 

85° 

S'l° 

8S" 

84° 

81° 

SO° 

79° 

*8° 

T?° 

*6° 

*5° 

*4° 

*3° 

*2° 

o\. 

0.O3. 

0.031 

0.035 

0.040 

0,044 

0.048 

0.052 

0.056 

0.060 

0.064 

0.067 

0   071 

0074 

0.077 

.033 

■  037 

.042 

.051 

■  055 

■  059 

.063 

.067 

.071 

.074 

;o7a 

.081 

.23 

.029 

.034 

.039 

:^s 

.053 

.057 

.061 

.066 

.070 

.073 

.081 

.085 

.24 

.030 

.036 

.046 

.050 

■  055 

.060 

.064 

.069 

.073 

.077 

.085 

.089 

.25 

.033 

.037 

.042 

.04S 

,052 

.058 

.062 

.067 

■  072 

.076 

.oSo 

.0S4 

.088 

.092 

7V 

70" 

69° 

«8° 

GT" 

66° 

65° 

64° 

63° 

69° 

61° 

«0° 

59° 

58° 

°'.ll 

0.081 

0.034 

0.087 
.091 

0.090 
.094 

0.093 
.097 

0.096 

0,099 
.103 

!io6 

0.104 
.109 

°:l°l 

■115 

0.113 

0.115 

.133 

'■n 

.092 

■  095 

.099 

.log 

.108 

■  114 

.117 

.123 

!l26 

.139 

.092 

.096 

.099 

.103 

!iof) 

.109 

.113 

.716 

.119 

.'126 

.129 

.135 

.25 

,oqQ 

.100 

.103 

.III 

,114 

,118 

.121 

.124 

.127 

.13' 

.134 

.137 

.140 

56° 

54° 

5a° 

50° 

4§° 

46° 

44° 

42° 

40° 

3S° 

36° 

34° 

33° 

SO° 

0.123 

0.128 

0.133 

0.138 

0.142 

0,147 

0,152 

0.155 

0.161 

0,165 

0.17s 

0.179 

0.184 

.129 

■  134 

■  139 

.144 

.149 

.154 

■  159 

.164 

.169 

.173 

.178 

.183 

.18S 

.193 

.23 

.135 

.140 

.145 

■  151 

.156 

.161 

.166 

.171 

.176 

.181 

.186 

.191. 

.196 

.34 

.140 

.146 

■  152 

.157 

.163 

.168 

■  173 

.179 

.184 

.189 

.194 

.205 

.35 

.145 

.152 

.158 

.164 

.170 

■  175 

.192 

.197 

.20S 

.214 

.219 

28° 

36° 

24° 

33° 

20° 

I§° 

l*" 

16° 

15° 

14° 

13° 

19° 

11° 

10° 

o.jSg 

0.194 

0.19S 

0.203 

o.3og 

0.314 

0.216 

0,219 

0.325 

0.233 

0.236 

.lyS 

.203 

.213 

.218 

.227 

,230 

.232 

.235 

.239 

.241 

.347 

.23 

.207 

.217 

.223 

,328 

.234 

-237 

.240 

■  243 

.246 

.249 

.352 

.255 

,2.^8 

.216 

,227 

.238 

■  251 

■  253 

■  237 

.260 

.263 

.266 

,270 

.25 

.223 

.230 

.236 

.242 

.243 

■  255 

:25a 

,261 

.264 

.268 

.271 

.274 

.277 

.281 

9° 

8° 

*" 

e° 

5° 

4° 

3° 

3° 

1° 

0° 

359° 

358° 

353'° 

356° 

0.239 

0.242 

0.246 

0.249 

0.252 

0,255 

0.359 

0.262 

0.266 

0.270 

0.273 

0.281 

0.286 

.331 

.254 

.257 

.260 

.264 

.26; 

■  275 

■  279 

.283 

°:2a7 

.291 

-295 

■  29g 

.23 

.262 

.265 

,269 

.272 

.276 

.279 

.291 

■  295 

.300 

■  304 

.308 

■313 

.24 

.274 

.277 

.281 

.284 

.288 

.292 

.300 

.304 

.308 

■313 

-317 

.322 

,326 

■25 

.2S5 

.289 

.293 

.296 

.300 

■  304 

■  303 

■  3:2 

■  317 

.321 

.326 

.330 

■335 

.340 

355" 

854^ 

358" 

353° 

351° 

350° 

349° 

348° 

34*° 

346° 

845° 

344° 

843° 

843° 

o.3go 

0.295 

0.299 

0.304 

0.309 

0-315 

0.320 

0.325 

0.333 

0.338 

0.344 

0.351 

0.35S 

0.366 

.304 

.309 

■  314 

.319 

.324 

.330 

.335 

.341 

.348 

■  354 

.361 

.363 

.375 

■  3S3 

.33 

.318 

.323 

.32B 

.333 

.339 

■345 

■350 

-356 

■  363 

.370 

.377 

.385 

.3g2 

.400 

.24 

.332 

■337 

.342 

■354 

.360 

.366 

.373 

.379 

.386 

■393 

.409 

.25 

.346 

.351 

.356 

.36a 

.363 

-374 

.381 

■  38S 

■  395 

.402 

.410 

,418 

.426 

■  435 

341° 

340° 

339° 

338° 

337° 

3SS° 

835° 

834° 

333° 

882° 

331° 

330° 

339° 

338° 

0.374 

0.382 

0.3QI 

0.400 

0.410 

0.43I 

0.433 

0,445 

0.458 

0.472 

0.4S8 

0.505 

0.524 

0.544 

.392 

.400 

.409 

.430 

.441 

■453 

.466 

.4S0 

■495 

.511 

.529 

.549 

■  570 

■  23 

,409 

.419 

.428 

.438 

■  449 

.461 

■474 

■  487 

,502 

-      .517 

.534 

■  S53 

.574 

.596 

.24 

.427 

.437 

■446 

■457 

.469 

.481 

,494 

.50a 

.523 

■540 

.55s 

■577 

.609 

.622 

■25 

.445 

.455 

.4f'5 

■  476 

.488 

-515 

■529 

.545 

.562 

.53r 

.601 

■  634 

.648 

387° 

336" 

325° 

334° 

3S3° 

393° 

sai° 

320° 

319° 

318° 

31*° 

816° 

315° 

3©3° 

0.567 

0.593 

0.620 

0.652 

0.729 

0.835 

0,903 

0.986 

1.089 

r.396 

1. 114 

.594 

.620 

.650 

.683 

.721 

.764 

.815 

■  875 

0.946 

1.033 

1. 141 

1.280 

1,463 

1. 167 

.23 

.621 

.648 

.679 

.714 

■  754 

.798 

■9'5 

0.989 

i.oSo 

'.193 

1.338 

.24 

.648 

.676 

.709 

.745 

.787 

.833 

■  955 

1.033 

1. 127 

1.245 

1.396 

■  25 

■  675 

.705 

■  73a 

■  776  . 

.819 

.868 

.936 

■994 

t.075 

1.174 

1.297 

1.454 

1.662 

1,326 

808° 

301° 

300° 

299° 

398° 

39*° 

296° 

995° 

294° 

393° 

292° 

291° 

290° 

as9 

o.g27 

0.7S7 

0.677 

0.593 

0,522 

0,463 

0.413 

(1.370 

0.332 

0,299 

0.271 

0.245 

0.972 

.835 

.621 

.546 

.485 

■  433 

.387 

■34B 

.314 

.2B4 

.257 

.333 

.23 

1. 016 

.862 

■  649 

,571 

■  507 

.453 

..105 

.364 

.323 

■  397 

.263 

.243 

1.060 

.900 

■  677 

.596 

.529 

■  473 

.423 

.3S0 

.342 

■  310 

.2S0 

.254 

.230 

■23 

1. 104 

■537 

.807 

.706 

,621 

.551 

.492 

■440 

■396 

.356 

.322    , 

.292 

,264 

.239 

388° 

as*" 

SS6° 

985° 

394° 

283° 

9§9° 

381° 

3§0° 

2*9° 

2*8° 

2**' 

2*6° 

3*5° 

0.182 

0.165 

0.149 

0.134 

0.10a 

0.097 

0.08s 

0.075 

0.066 

0.057 

D.049 

0,041 

0.033 

.191 

.172 

.156 

.141 

.126 

.113 

.089 

.079 

.069 

.060 

,051 

.043 

■  034 

.23 

.199 

,163 

.147 

.118 

!io6 

-093 

.083 

.072 

.062 

.053 

.044 

.036 

.24 

.208 

,188 

.153 

.138 

,097 

.086 

-075 

.065 

.055 

.037 

.25 

.217 

.196 

■177 

.115 

.093 

.07S 

.068 

.058 

:o48 

.039 
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2 

VALUES     OF 

LEVEL 

CORRECTION,    M. 

Betw 

en  315°  and  85''  the 

Correction  has  tlie 

same 

Arg-. 

mem  ■  Zc 

;tii  nisiLin 

ct  Souih, 

sign  as 

Ihe  Constant ;  between  275°  a 

nd  303° 

thas 

the  opposite  sign 

For  reflection  observation 

s  the 

■^ 

sign  is 

everse<l. 

85" 

84' 

83° 

82° 

SI° 

8«° 

79° 

78° 

77° 

76° 

7S° 

74° 

73° 

72° 

0.26 

0.033 

o!o33 

0.044 

0.049 

0.055 

o.i)6o 

o'o65 

o!o69 

o'o„ 

0.079 

o''oS3 

o^oSS 

0.092 

o%6 

.37 

-034 

.051 

■057 

.062 

,06; 

.077 

.082 

-087 

.091 

,095 

.28 

■035 

.047 

■053 

-059 

.064 

.070 

■075 

.080 

.085 

.090 

.094 

.099 

■  103 

.2g 

.036 

■043 

■049 

.055 

.061 

.067 

.072 

■  077 

.083 

.088 

.093 

.098 

-107 

.30 

.o.-iS 

.044 

.osi 

.063 

.069 

,080 

.o36 

.091 

.096 

!io6 

'?1° 

V0° 

m" 

68° 

67° 

66' 

65^ 

64° 

63° 

62° 

61' 

60' 

5»° 

SS' 

0.26 
.27 

.104 

0.104 

.roS 

;ii6 

0-115 
.120 

0.119 

0.126 
.13c 

0.129 
.134 

0.133 

0.136 

0.140 
■  145 

0.142 
.148 

0.146 
■  151 

.29 

:Iii 

!ii6 

!li6 

:r24 

'.I'tt 

.132 

'Ml 

,136 

■  139 

.142 

.14S 

.■.46 
.152 

.150 
.155 

■153 
■159 

-.III 

.30 

■115 

.120 

.124 

.129 

.133 

■137 

.141 

■'45 

.149 

■153 

■157 

.161 

..64 

.168 

56° 

54° 

52° 

so- 

4§° 

46° 

44° 

42° 

40° 

38° 

SS' 

34° 

89° 

so° 

0.26 

0.152 

0.158 

0.164 

0.170 

0.176 

0.188 

0.193 

0.199 

0.205 

0.216 

.27 

.15a 

.164 

.1S3 

.189 

■'95 

.213 

,219 

.225 

.23T 

.336 

.163 

.170 

'Ml 

.ig--. 

!2o3 

■233 

■239 

■245 

.29 

.170 

.176 

.190 

.197 

.203 

.209 

-23s 

.24; 

.348 

.ZS2 

.190 

.196 

.203 

,217 

.223 

.230 

:236 

■243 

,250 

,256 

!263 

98° 

26° 

24° 

22° 

20' 

18' 

17° 

16° 

15° 

14° 

13° 

12' 

11° 

10° 

0.36 

0.234 

0.240 

0.246 

0.352 

0.253 

0.265 

0.271 

0.275 

0.278 

0.282 

0.285 

0.289 

0.292 

■  243 

.249 

■  255 

.262 

.268 

.275 

.278 

.282 

,285 

.290 

■293 

.296 

.300 

■  303 

.38 

.232 

.258 

.365 

.27S 

.285 

.288 

.292 

,296 

.300 

■303 

■311 

■314 

.29 

.261 

.267 

.274 

.281 

.288 

.295 

.299 

.302 

■  306 

,310 

■314 

.313 

■  322 

-326 

.30 

.270 

■  277 

.284 

.291 

.293 

,306 

■  309 

■313 

-317 

,321 

■325 

■329 

■333 

-337 

9' 

8° 

7' 

6' 

5° 

4° 

3° 

2' 

1' 

0° 

359° 

358° 

357° 

356° 

0.25 

0.296 

0.300 

0.304 

0.303 

0.312 

0,320 

0.325 

0.329 

0.334 

0.339 

0-344 

0,348 

0,354 

.3^8 

■  3" 

.316 

.320 

■  324 

°:32s 

■333 

■  333 

■.342 

■34  7 

■357 

.362 

■367 

-319 

.323 

.328 

.332 

■  336 

■340 

■  345 

,350 

-355 

,360 

■  365 

.370 

■  375 

-381 

-2Q 

.331 

.334 

■339 

.343 

.348 

,352 

,357 

■  362 

.368 

■373 

,378 

■383 

■389 

■395 

-30 

.342 

.346 

■351 

■355 

.360 

.365 

.370 

■  375 

-330 

■  3S6 

■391 

.397 

.402 

.408 

355° 

351° 

353° 

352° 

851° 

350° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

343° 

0.25 

0-359 

0.365 

0.371 

0.377 

0.383 

0,389 

0,396 

0.403 

0.411 

0,418 

0.426 

0.435 

0.453 

.27 

■  373 

•379 

.385 

■391 

.404 

.411 

.427 

■434 

■443 

■451 

.461 

.470 

.23 

.387 

■393 

■399 

.406 

.419 

.434 

■  450 

■  459 

.468 

■  478 

,487 

.29 

.401 

.407 

.4'4 

,427 

.450 

,466 

■475 

.4S5 

.505 

■30 

.413 

.428 

■435 

.   .4^2 

,449 

■457 

.465 

■474 

.4B2 

,492 

.502 

-512 

341° 

340° 

389° 

338° 

33T° 

336° 

335° 

334° 

333' 

339° 

331° 

330° 

329° 

328° 

0.26 

0.463 

0'473 

0.434 

0.496 

0.508 

0.521 

''■536 

0,551 

0,567 

0.585 

0.604 

0-625 

0.648 

0.674 

.27 

.430 

■491 

.502 

■  5"5 

■527 

■  541 

■  556 

■  572 

■589 

.607 

.627 

■  649 

■673 

.700 

.28 

.403 

.510 

■  521 

■534 

.547 

.561 

■577 

■593 

.611 

.630 

■  650 

■673 

■  725 

.29 

.516 

.528 

.539 

■553 

■  567 

.581 

■597 

.614 

■  632 

-652 

■674 

■  697 

■  723 

■  751 

.30 

.534 

■  546 

■  558 

■572 

.586 

.602 

.618 

.635 

■654 

.675 

.697 

,721 

■  748 

■777 

327° 

326° 

325° 

394° 

323° 

392° 

391° 

320° 

319° 

318° 

317° 

316° 

315° 

303° 

0.26 

0.733 

0.76S 

0.807 

0.903 

0.964 

I  034 

1. 118 

1.349 

1,5'2 

1.729 

1-379 

.27 

.729 

.761 

■797 

■  885 

0.937 

1,074 

1.161 

1.400 

t.570 

I  795 

1.432 

■  758 

.789 

.8=7 

.869 

.918 

0.972 

1:^8 

1.204 

1-315 

1.452 

r.628 

t.862 

1.485 

.2Q 

.783 

.856 

.900 

■  952 

1.006 

1.07; 

1-154 

1,247 

1,363 

1,504 

1.687 

r.538 

!846 

.886 

■  931 

■  983 

1.042 

1-193 

1-290 

1.409 

1.556 

1-745 

1.994 

1-592 

303' 

301° 

300° 

299° 

298° 

297° 

296° 

295° 

294' 

293' 

292' 

291' 

290° 

989° 

0.26 

1. 148 

0.975 

0,839 

0.734 

0.646 

0-573 

0,453 

0-371 

0.335 

0.303 

0.275 

o.2)9 

I.IQ2 

.871 

.762 

.671 

■  595 

■  531 

■427 

-335 

-343 

,315 

.285 

.258 

.23 

1.236 

1.050 

.903 

.790 

.696 

.61; 

■  551 

,493 

-399 

-361 

.327 

.296 

.268 

.2g 

t.28l 

.935 

.818 

■  721 

■  639 

■  571 

-459 

.414 

■374 

■  338 

■307 

.273 

■30 

1.325 

i.ri2 

.968 

■  847 

■746 

.661 

■590 

■529 

.475 

.428 

.387 

,350 

,3!7 

.2S7 

288° 

98T° 

286° 

985° 

984° 

283° 

289° 

981° 

280° 

979° 

978° 

277° 

276° 

275° 

0.26 

0.225 

0.204 

0.184 

O.I66 

0,149 

0.134 

0,106 

0.093 

0.082 

0-070 

0.060 

0.050 

■  234 

.191 

■173 

■  155 

■  139 

.124 

■  097 

-085 

■073 

,062 

.052 

.043 

.38 

.243 

.198 

.179 

.161 

■  144 

.129 

-o83 

.065 

,054 

.044 

.39 

■  251 

.227 

.205 

■;35 

.166 

■  149 

■  133 

.104 

-091 

■  079 

.067 

.056 

.045 

.30 

.260 

■  235 

.172 

■  154 

■  138 

.122 

.io3 

,094 

.081 

.069 

■  058 

.047 
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VALUES 

OF    THE    LEVEL     C  ORRECTIGN,  5<^. 

Between  315°  and  85° 

the  Cotrectioii  has  Ihc 

1 

Argu 

nent:  Zenith  DisWr 

ce  South. 

saruesisnastheConstan 
it  has  the  opposite  sign. 

;  beuveen  275°  and  303° 
For  reflection  observa- 

lions  the  sign  is  reversed 

85° 

84," 

§3° 

8S° 

81° 

86° 

r9° 

T8° 

5"J' 

tH' 

¥5° 

%r 

^3° 

7'2' 

^' 

0.039 

0.046 

0,052 

s. 
0.059 

o.'o65 

0.071 

0,077 

0.083 

o.'oSg 

o.o9i 

0.099 

0.104 

0.109 

0.1:4 

.32 

.040 

.047 

.054 

.061 

.067 

.074 

.035 

.092 

-097 

.103 

■  33 

.049 

.056 

.063 

.069 

.076 

.082 

.088 

.094 

.106 

.043 

.050 

■  057 

.065 

.071 

.0S5 

.091 

■  097 

■  103 

.109 

■"5 

.125 

■3; 

.044 

.052 

.059 

.066 

.074 

.oSo 

.087 

■093 

.106 

.124 

.129 

ri' 

7<t' 

69° 

68° 

65'° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

58° 

0.31 

0,119 

0.134 

0.133 

0.137 

0.141 

0.146 

0.150 

0.154 

0.158 

0.153 

0.166 

0.170 

0.174 

-32 

.128 

.133 

■'37 

.142 

.146 

.150 

.155 

.'59 

.163 

.167 

■  17s 

.180 

.33 

.127 

.132 

.137 

.142 

.146 

.150 

.155 

,i6o 

.168 

.173 

■  185 

.34 

■  131 

■  136 

.141 

.146 

.151 

.'55 

.160 

.'65 

.169 

.173 

.'7S 

.182 

!i86 

.'91 

.35 

■134 

.140 

■145 

.150 

■  155 

.160 

.164 

.'6g 

.174 

..73 

.183 

.183 

.'92 

■  196 

56' 

54- 

52° 

50° 

4S° 

46° 

44° 

42° 

40° 

38° 

36° 

34° 

32° 

30° 

0.31 

0.188 

0.196 

0.203 

0.217 

0.224 

0.231 

0.238 

0.244 

0.251 

0.258 

0.265 

0.272 

.32 

.T87 

.194 

■  217 

.224 

.231 

.238 

■  24S 

.252 

■  259 

.266 

.280 

■  33 

.193 

.209 

.'216 

.224 

.23' 

.233 

.246 

■253 

.2'>0 

.267 

.J99 

.20; 

.215 

■  223 

.231 

.238 

.245 

.253 

.260 

.268 

■  275 

.290 

■35 

.205 

.213 

.229 

.237 

■245 

.253 

.260 

.26S 

.276 

.2S3 

.291 

.299 

■  307 

as^ 

36^ 

24° 

9S° 

90° 

18° 

ir 

16° 

15° 

14° 

18° 

.3- 

11° 

10° 

0.31 

0,279 

0.293 

0.300 

0.30S 

o,3i& 

0.319 

0.323 

0.327 

0.332 

0.336 

0.340 

0.344 

0.348 

■32 

.283 

■  295 

.302 

■  310 

.318 

.326 

.330 

.331 

■  338 

■342 

.346 

-351 

355 

.360 

-33 

■297 

.304 

.312 

■  320 

■  336 

.340 

■  34a 

-353 

■  357 

.362 

366 

.371 

'34 

.306 

.313 

.321 

.329 

■  338 

.346 

■  350 

.354 

-359 

■  364 

■  368 

■  372 

377 

■  35 

■  315 

.323 

■  331 

-339 

■348 

■356 

.360 

-365 

-369 

■374 

■  379 

,383 

388 

-393 

9° 

8° 

*° 

6° 

5° 

4° 

a° 

9° 

1° 

O' 

359° 

35  S" 

357° 

336° 

0.31 

0,35a 

0.363 

0.367 

0^377 

0.382 

0-393 

0.39S 

0.4'5 

0.422 

.32 

■  365 

.369 

■  374 

■379 

.384 

.389 

-394 

.400 

.406 

,417 

■  423 

-429 

.33 

.376 

,381 

.386 

■391 

.396 

■407 

,430 

■436 

.442 

,449 

■  3A 

.3SS 

.393 

■  403 

,408 

.413 

.419 

.425 

.431 

.437 

■443 

.456 

-463 

.35 

■  sgg 

.404 

.410 

.414 

.420 

.425 

-431 

.438 

■  444 

.450 

,456 

U63 

.469 

.476 

335° 

334° 

353' 

852° 

351° 

350° 

319° 

348° 

349" 

346° 

345° 

344° 

343° 

349° 

0.31 

0.428 

0.435 

0.442 

0.449 

0.457 

0.464 

0,480 

0.490 

0.498 

0.503 

"■5'8 

0.529 

0,540 

.32 

■449 

.456 

.464 

.471 

.479 

°:4S8 

.496 

.506 

■515 

■  524 

-535 

.546 

-557 

.33 

.456 

.4&3 

■  471 

■  478 

.486 

-494 

.503 

-5'2 

.522 

,531 

■541 

-552 

■  563 

■  575 

■3+ 

.470 

.477 

.485 

.493 

.501 

■  509 

■  527 

■  537 

■  547 

■557 

■  568 

-592 

■35 

■484- 

,49": 

.500 

.507 

.516 

.524 

.533 

-542 

■553 

.563 

■574 

.585 

■597 

.609 

341' 

34©' 

339° 

338° 

33?' 

336° 

335° 

334° 

333' 

339' 

331° 

33©° 

339° 

398° 

0.552 

0.564 

0.577 

0.591 

0.606 

0.622 

0^639 

0.657 

0.676 

0,697 

0.720 

0.746 

0-773 

0.803 

■32 

.570 

.582 

.595 

.610 

■  625 

.642 

.659 

.678 

.698 

.720 

■744 

-770 

.798 

.829 

■33 

.587 

.600 

.614 

.629 

.645 

.680 

■  699 

.720 

.742 

■767 

■  794 

.823 

.605 

.632 

.648 

.664 

.'682 

.700 

.720 

■765 

■  790 

.818 

.848 

■35 

,623 

.637 

.651 

.667 

.684 

.703 

.721 

.741 

^763 

.787 

.813 

.842 

-873 

.907 

a'iv 

396' 

335° 

384° 

393° 

322° 

391° 

330° 

319° 

318° 

3ir 

316° 

315° 

SOS* 

0.31 

0.837 

0.874 

0.915 

0.963 

1. 016 

1.077 

1. 149 

1.233 

i^333 

1.456 

1.608 

1.803 

2.061 

1.645 

.32 

.86+ 

.902 

0.945 

0.994 

1.049 

1.186 

t.273 

1.376 

1.503 

1.660 

i.36i 

2.128 

r.693 

■33 

.8gi 

■  930 

0.974 

i.3'3 

1.419 

I-S50 

r.919 

2.194 

1.751 

■34 

.9.8 

■959 

1.004 

1:056 

1.114 

1.260 

1.353 

1.463 

J -597 

J.  764 

r-977 

2.261 

1.804 

.3; 

■945 

■  987 

1.033 

1.087 

1.147 

I.2I6 

1.297 

1.392 

!.5o5 

1.644 

2.036 

2.327 

1.857 

302' 

361° 

300° 

399° 

29S° 

297° 

996° 

995° 

994° 

993° 

993° 

291' 

290° 

289° 

T.369 

1.162 

0.874 

0.770 

0.683 

0.610 

0.546 

0.491 

0.442 

0.400 

0.362 

0.328 

0.297 

■32 

■795 

.705 

.6,30 

■5^4 

.507 

■  456 

.413 

■  373 

-338 

■  306 

.33 

1-237 

1.064 

.931 

.649 

.581 

.522 

-471 

.426 

■  385 

■  349 

-316 

1.50! 

1.275 

1.097 

■959 

:845 

.749 

.669 

■599 

.53S 

■  435 

■439 

■397 

-359 

-325 

■  35 

^■546 

1. 312 

1. 129 

.987 

.B70 

.771 

.689 

.6t6 

-554 

■499 

■452 

.403 

■370 

■335 

38S' 

SST' 

286° 

285° 

284° 

283° 

982° 

281° 

380° 

9*9° 

g'S's' 

8»?° 

9*6° 

275° 

0.31 

0.260 

0.243 

0.219 

0.198 

D.178 

0.160 

0.143 

0.126 

0.097 

0.060 

0.048 

-32 

■277 

.251 

.227 

.184 

■  i6g 

.147 

.130 

■087 

.074 

.062 

.050 

■33 

■  2S9 

■  234 

.189 

■  170 

.'52 

.134 

■0S9 

.076 

.064 

.051 

■3i 

-295 

.267 

.241 

.217 

■'95 

-175 

.156 

.138 

.0Q2 

.079 

.066 

.053 

■  35 

■  303 

.274 

.248 

.224 

.201 

.180 

,i6i 

.142 

,126 

.110 

■095 

.08! 

.o63 

■055 
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VALUES     OF     T II  E 

LEVEL    CORRECTION.     Bi. 

^ 

Between  315° 

and  85° 

he  Corre 

tion  has  the 

5 

crjt :  Zen 

h  Disiaiic 

c  South. 

same  sign  as  the  Conslanl 

between 

275°  and  303° 

Argil  ill 

it  has  the  opposite  sign. 

For  reflection  observa-         | 

' 

reversed. 

1 

85° 

84°      1 

§3° 

82° 

81° 

80° 

79° 

78° 

77° 

76° 

75° 

74° 

73° 

72° 

0.36 

0.045 

0.053 

0.061 

0-068 

0.076 

o!o83 

o.;>9o 

0^096 

0.103 

0,109 

0.116 

0^131 

0-i27 

0.133 

■  37 

.047 

-055 

.062 

.070 

.078 

.085 

-092 

.099 

.106 

,119 

■'^^ 

-131 

.136 

.38 

.048 

-056 

.064 

.080 

.087 

.095 

-109 

.115 

-128 

-134 

-140 

.049 

-058 

.066 

.074 

.090 

-097 

.104 

,125 

-131 

.13S 

.40 

-059 

.068 

-076 

.084 

-092 

,107 

-114    i 

-121 

.123 

-135 

-141 

-148 

71° 

70° 

60° 

68° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

58° 

0.36 

0.138 

0.154 

0.159 

0,164 

0.169 

0,174 

0.179 

0.183 

o.isa 

0.193 

0-197 

.142 

ius 

-153 

.159 

.164 

.169 

-174 

.179 

.184 

-i88 

-194 

.198 

-203 

-2o3 

■  3^ 

.146 

.152 

■  157 

-163 

.!6a 

.173 

-179 

.184 

.189 

■  193 

.199 

.204 

.208 

-213 

.150 

.IS6 

.161 

.167 

.17S 

.183 

.1B9 

,194 

.198 

.209 

.214 

-219 

.40 

.154 

.165 

.173 

.177 

.182 

-188 

.194 

.199 

-203 

.209 

.214 

.219 

.224 

5@° 

51° 

53° 

50° 

48° 

46° 

44° 

42° 

40° 

38° 

36° 

34* 

32° 

30° 

O.ib 

0,228 

0.236 

0-252 

0.260 

0,268 

0.276 

0.284 

0,292 

0.300 

0,307 

0.315 

-225 

.234 

-251 

.259 

.267 

-275 

.283 

.292 

,300 

.309 

,316 

.324 

'■U 

.231 

-240 

-249 

,266 

.274 

-283 

-299 

-303 

-316 

-324 

-333 

-237 

-246 

■  255 

1264 

.273 

.£82 

-290 

.299 

■  307 

.316 

.324 

-333 

-343 

.40 

'■23i 

-243 

■  253 

.262 

.271 

.2S0 

-289 

.298 

-306 

-315 

-324 

■  333 

.342 

-350 

38° 

2«° 

24' 

22° 

20° 

18° 

17° 

16° 

15° 

14° 

13° 

12° 

11° 

io° 

0.36 

0.324 

0.332 

0.340 

0.349 

0.357 

0,367 

0.371 

0,375 

0,380 

0-385 

0-390 

0.394 

0.405 

■37 

.333 

■3*t 

■  350 

-3sg 

.367 

■377 

.381 

-385 

.391 

-396 

,405 

.411 

.416 

.33 

■  342 

.350 

-359 

-368 

-377 

.387 

.391 

.396 

.401 

.407 

.416 

.422 

-427 

■39 
.40 

.331 

.360 

-369 

■  378 

-38; 

-397 

-402 

.406 

-417 

.423 

-427 

■433 

-439 

.3C>o 

■369 

.378 

-388 

-397 

.407 

.412 

.417 

.423 

.428 

.433 

-438 

-444 

.450 

0° 

§' 

iy  = 

6° 

5° 

4° 

3° 

a° 

1° 

0° 

359° 

358° 

357° 

356° 

0.36 

0.426 

0.432 

0.437 

0.463 

0,469 

0.476 

0.483 

0.490 

.427 

■  433 

.438 

,449 

U56 

:463 

.469 

-482 

-489 

-496 

-503 

.38 

-433 

.438 

■  450 

^456 

-461 

-469 

■47s 

,482 

.488 

-495 

.502 

-509 

-517 

-4S0 

^456 

-.462 

.468 

-473 

-481 

.494 

-501 

-50a 

.515 

-523 

-531 

'.^0 

:456 

.461 

.468 

-474 

.480 

.436 

-493 

,500 

.507 

-514 

-521 

.529 

.536 

-544 

355° 

354° 

353° 

352° 

351° 

350° 

S49° 

348° 

347° 

346° 

345° 

344° 

343° 

342° 

0.36 

;S 

■3') 
.4" 

0.497 

0-505 

0.514 

0.522 

0,530 

0,539 

0.549 

0.558 

0.568 

0.579 

O.S9? 

0.602 

0.614 

0,627 

-519 

■  528 

■  536 

■  545 

-554 

.564 

■574 

.584 

■  595 

-606 

.619 

.631 

-644 

-533 

.542 

.551 

.560 

■  569 

.579 

■  589 

.600 

.6ji 

.623 

.635 

.648 

.662 

.539 

.553 

-556 

■  565 

■584 

■594 

-604 

.616 

.627 

.639 

,652 

.665 

.679 

:ltl 

-570 

-580 

^89 

.599 

.610 

.620 

.633 

.643 

.656 

,669 

.682 

,696 

S41° 

340° 

339° 

338° 

337° 

336° 

335° 

834° 

333° 

332° 

331° 

330° 

389° 

388° 

0^36 

-.11 

■39 

.40 

0.655 

0.670 

0.687 

0.703 

0.722 

0.742 

0.762 

0-785 

0-810 

0-837 

0.866 

0-898 

0.933 

;65S 
.676 

-673 

.683 

.706 

■  723 

-742 

-762 

-734 

.807 

-S32 

-S60 

.890 

.923 

0-959 

.692 

.707 

.725 

■  742 

.7&2 

-733 

-305 

-829 

■  855 

.914 

.948 

0.985 

.694 

.735 

.762 

.782 

■  803 

-826 

.351 

-377 

.906 

■938 

■973 

!728 

■  744 

:7&3 

.783 

.302 

-824 

■  847 

.873 

.90Z 

■930 

-962 

,998 

1,036 

327° 

330° 

325° 

394° 

323° 

322° 

»ar 

320° 

319° 

318° 

317° 

316° 

315° 

303° 

0.36 
•37 
.38 
■39 
.40 

o.g72 
0.999 

1.063 

i.iSo 

1-251 

1.334 

1-432 

1.548 

1.691 

1.867 

2.094 

2-394 

1-910 

1-2S6 

1-371 

1.472 

I-59I 

1-738 

1.919 

2,152 

2.460 

1.963 

1.071 

1.180 

1-245 

1.320 

1.512 

1.634 

1.784 

1,971 

2.527 

2.016 

1.053 
1.080 

1.099 

1.355 

I. 552 

1.677 

1.831 

2,023 

'■iP 

2,069 

..123 

1. 181 

1.242 

1.31! 

1.390 

1.432 

1.591 

1.720 

I.87S 

2-075 

2-326 

2.660 

2.122 

308° 

1.634 
1.678 

301° 

300" 

299° 

298° 

297° 

296° 

295° 

291° 

293° 

292° 

291° 

290° 

289° 

0.36 
■37 
.38 
■39 

1.350 

1,161 

1.016 

0-895 

0.793 

0.70S 

0.634 

0,570 

0.513 

0,464 

0-420 

0-380 

0.345 

1-387 

I -194 

1,044 

.920 

-723 

-652 

.586 

.528 

-432 

-391 

.354 

1.226 

1.072 

.945 

'.83S 

■  748 

-6fi9 

.602 

.542 

.490 

-443 

.364 

1:462 
1.500 

1-258 

-969 

.S60 

.768 

.687 

.617 

.556 

-503 

-455 

.373 

!!766 

1.290 

1. 129 

-994 

.833 

.787 

■  705 

.633 

.570 

.516 

-467 

.423 

■  383 

SSS" 

887° 

286° 

985° 

284° 

283° 

282° 

asi° 

280° 

279° 

278° 

277° 

276° 

275° 

0.36 

:S 

.39 
.40 

0.280 

0.255 

0.230 

0.207 

0.185 

0.166 

0.146 

■   0-129 

0-113 

0.098 

0.083 

0.069 

0,056 
,053 

.321 
.329 
.33S 

-347 

.290 

.262 

-236 

.191 

.170 

.150 

.133 

-116 

■o83 

.071 

.293 
-306 

!276 

-243 

■  249 

.218 

.196 

.175 
.179 

-154 
.158 

.136 

.140 

.119 

-103 
-106 

.090 

-073 
-075 

.059 

-314 

.283 

-255 

.230 

:2o6 

.184 

.162 

.144 

!l26 

.108 

-092 

.077 
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TABLES  OF  INS'I'RUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES 

OF     THE     LEVEL     CORRECTION, 

B/'. 

Between  315 

and  85° 

the  Corre 

ction  has  the 

1101,1:  Zci 

nil  Distal 

CK  South. 

same  sign  as  the  Constan 

; between 

275°  and 

303° 

it  has  ihcoppo 

For  reflection  obs 

lions  the  sign  i 

reversed 

85° 

§4° 

83° 

ga° 

81° 

80° 

79° 

7§° 

77° 

76° 

75° 

74° 

73° 

72° 

0.41 

0.052 

0.061 

0,069 

0.078 

0.086 

0.094 

o!;o. 

0.(09 

0.117 

0,124 

0.132 

o".i38 

0,145 

0,151 

.42 

■  053 

.062 

.071 

.o3o 

.038 

■  097 

.105 

.127 

.135 

.142 

,143 

■  155 

■  43 

.054 

■  064 

.073 

.090 

.099 

.ro7 

.115 

.123 

.130 

.138 

■  145 

.'52 

-'59 

■  44 

■055 

.065 

.074 

.084 

.092 

.126 

.133 

.141 

.143 

-155 

.162 

■  45 

■057 

■  067 

■  076 

.086 

.094 

.104 

.112 

.120 

.129 

.136 

■  '44 

.152 

.159 

.166 

71- 

yo" 

69° 

68° 

67° 

60° 

65° 

64° 

83° 

69° 

61° 

60° 

59° 

59° 

0.157 

0.164 

0.170 

0.176 

0.187 

0.193 

0.198 

0.204 

0.209 

0.225 

0.230 

.t6i 

.168 

■174 

.180 

,186 

.192 

.'97 

.203 

.209 

■  225 

-230 

.236 

■  165 

.178 

,190 

.196 

■.208 

.214 

,219 

.230 

.236 

-241 

.i6g 

,17& 

.i8g 

■  195 

.207 

.213 

.219 

.224 

.230 

.236 

-247 

■  45 

■  173 

.186 

.193 

.199 

.205 

.212 

.218 

.224 

,229 

.235 

.241 

.247 

.252 

56° 

54° 

S9° 

50° 

48" 

46° 

44° 

43° 

40° 

38° 

36° 

34° 

32° 

30° 

0.240 

0^249 

0.259 

0.268 

0.278 

0.287 

0.296 

0.305 

0.314 

0.323 

0.332 

0.341 

0.350 

0-359 

.42 

.246 

-255 

.265 

.275 

.285 

■  294 

.312 

-332 

.331 

.340 

-349 

■359 

■43 

.252 

.261 

.272 

.292 

.301 

.310 

.320 

.329 

.339 

.348 

-333 

-367 

-377 

■44 

.278 

.29S 

.308 

.318 

-327 

■337 

.347 

■  356 

.366 

.376 

-385 

.45 

!2G3 

.274 

.2S4 

.295 

■  305 

■  3r5 

■  325 

-335 

.345 

.355 

.364 

-374 

-3S4 

.394 

28^ 

2S° 

24^ 

33° 

30° 

IS° 

17° 

16° 

15° 

14° 

13° 

12° 

11° 

19° 

0,41 

o.36g 

0-378 

0.387 

0.397 

0.407 

0.417 

0.422 

0,433 

0-439 

0.444 

0.449 

0.455 

0,461 

.42 

■  378 

■  387 

■  397 

■  407 

■  417 

.428 

.433 

.433 

.443 

.449 

.455 

.460 

.466 

.473 

.43 

■  337 

.3g6 

.406 

■  417 

.427 

■  438 

.443 

■  449 

■  454 

.460 

■  466 

.471 

.477 

-484 

■396 

.406 

,4.6 

.426 

■437 

■  44a 

.453 

.459 

.465 

.471 

.477 

.482 

.488 

■  495 

■  45 

■405 

.415 

■  425 

■  436 

■  447 

.458 

.464 

.469 

.175 

.482 

■  487 

-493 

-500 

■  506 

'y 

|8° 

V° 

6° 

5" 

4° 

3° 

3° 

1° 

0° 

359° 

359° 

357° 

356° 

0.467 

0.485 

0.492 

0.498 

0.506 

0,512 

0.527 

0.534 

0.543 

0.550 

0.55S 

.42 

■47g 

°:485 

■  491: 

.497 

.504 

.510 

.518 

.52; 

.533 

.340 

.555 

-563 

.43 

.490 

.496 

.503 

-509 

.516 

.522 

.53" 

-533 

■553 

^560 

.568 

■  576 

.585 

.502 

.503 

■  31S 

.52t 

.528 

.534 

■  543 

.550 

-565 

.373 

,532 

.590 

-599 

-.45 

■  513 

■  519 

,526 

■533 

.540 

.547 

■  555 

.562 

■  57t 

.378 

.586 

■595 

.603 

.612 

355° 

354° 

353° 

353° 

351° 

350° 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

349° 

0.567 

0^575 

0,535 

0.594 

0.604 

0.614 

0.625 

0,636 

0.647 

0.659 

0.672 

0.686 

0.699 

0.714 

.580 

■  53g 

■599 

.609 

.619 

.629 

.640 

.651 

.663 

.675 

.688 

.702 

■717 

.731 

■43 

■  5g4 

■  603 

■  613 

.623 

■633 

.644 

-&55 

.666 

.679 

.691 

.705 

.719 

■734 

.749 

,6o3 

.617 

.627 

■  638 

.643 

■  659 

.670 

.682 

.695 

.703 

.72t 

.736 

■  75' 

.766 

^45 

.622 

■  642 

■  652 

.663 

.674 

.686 

.693 

.711 

.724 

■  738 

.752 

■  768 

-783 

311° 

340° 

339° 

338° 

337° 

336° 

335° 

334' 

333° 

339° 

331° 

339° 

399° 

399° 

0.41 

0.730 

0.746 

0.763 

0.782 

0.801 

0.822 

0.845 

0.S94 

0.922 

0.953 

0.986 

1.023 

1.062 

.743 

.764 

.781 

.aoi 

.821 

.842 

.865 

■  890 

.Q16 

0-945 

0.976 

1.047 

■  43 

■7('5 

.733 

.800 

,820 

.840 

.862 

.336 

.911 

.938 

0.967 

0.999 

1.034 

1.072 

1. 114 

.7S3 

■  801 

.819 

.839 

.860 

■  906 

■  933 

.960 

0.990 

1.023 

1.058 

1.097 

1. 140 

.45 

■  801 

■  319 

■837 

.853 

.879 

.902 

-927 

.953 

1.046 

1,082 

1.166 

ssr 

33e° 

335° 

324° 

323° 

822° 

331° 

330° 

319° 

318° 

317° 

316° 

315° 

303° 

0.41 

1.107 

1. 156 

1.273 

1-3)4 

1.424 

1-519 

1. 631 

1.763 

t.925 

2.127 

2.385 

2.175 

1.134 

I.IB4 

1.240 

1.304 

1.376 

1-459 

1-557 

1.671 

1.806 

1.972 

2.179 

2,443 

2.793 

2.228 

1^270 

■■335 

1.409 

1.494 

1.594 

1.849 

2.019 

2.230 

2,501 

2.859 

1.240 

1.299 

1.366 

1.442 

1.523 

1.631 

1-750 

2.066 

2-559 

2,926 

3-334 

■45 

1^2I5 

1.269 

1.329 

1.397 

'■475 

1-563 

1.668 

1.790 

1.935 

3.113 

2.334 

a. 617 

2,992 

2.387 

3©a^ 

S«l° 

300° 

209° 

29S° 

297° 

996° 

295° 

294° 

293° 

999° 

391° 

290° 

989° 

i.8it 

1.537 

1.323 

1. 019 

0.904 

0.807 

0.722 

0.649 

0.535 

0.529 

0,473 

0.433 

0.392 

1.355 

1.57s 

K355 

1.044 

.827 

.739  . 

.665 

■599 

.490 

■  43 

i.Syg 

1.613 

1.3S7 

1.213 

i.o6g 

:948 

.846 

■757 

.681 

.6,3 

.555 

-5"2 

■  455 

1.943 

1.650 

1.420 

1.241 

1.093 

.970 

.866 

■775 

■697 

.627 

.568 

-513 

.465 

.421 

■45 

1.987 

1.&S7 

1-452 

1.270 

i.n8 

.992 

.886 

■  793 

.712 

.642 

.580 

.525 

-476 

.431 

2§S' 

387° 

386° 

285° 

384° 

383° 

283° 

281° 

380° 

979° 

278° 

977° 

376° 

275° 

"-355 

0.324 

0.290 

0,262 

0.23S 

0.189 

0.166 

0.147 

0.129 

0.095 

0.079 

0.064 

.42 

■3l>4 

.329 

.297 

.263 

.24[ 

.216 

.193 

.171 

.151 

-097 

.081 

.066 

■  43 

■  373 

■  337 

.30,4 

■  275 

.198 

.175 

■  135 

.099 

.083 

.067 

.331 

■  345 

.312 

.227 

,179 

,158 

■  13S 

.119 

.085 

.069 

■  45 

■39° 

-353 

.319 

;288 

.258 

.232 

.207 

.«., 

,162 

.141 

.104 

.087 
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TABLES  OF  IKSTRUMSNTAT.  CcNSl'ANTS  ANP  CORRECTIONS, 


45 


VALUES    OF    THE    LEVEL    CORRECTION,   Bi. 

Between  315°  and  85° 

the  Correction  lias  the 

2 

Argu 

ncnl:  Zeiiith  Disiaii 

eSoiilh, 

same  sign  as  the  Constant ;  between  275°  and  303°         ' 
il  has  the  opposite  sign.     For  reflection  obscrva-         1 

U 

tions  the  sign  is  reversed. 

85° 

§4° 

8S° 

82° 

81° 

80" 

71>° 

«• 

77° 

76° 

73° 

74° 

73° 

72° 

0.46 

(.'058 

O.06S 

0,07s 

0.037 

0,007 

o,io6 

0,115 

0.123 

0.132 

0,139 

0.148 

0.153 

0%. 

0.170 

■  47 

■059 

.070 

.079 

,089 

■  099 

,108 

,117 

.125 

-134 

.142 

.151 

■  153 

!i66 

■  173 

.48 

.060 

.081 

.091 

.128 

■  137 

■  154 

.162 

.169 

.177 

.49 

.062 

.073 

.083 

■  093 

.103 

-113 

■  131 

:i48 

■  157 

..65 

.173 

.50 

.063 

.074 

■  035 

.095 

.105 

.115 

.124 

■  134 

■  143 

■151 

.160 

.169 

.176 

.184 

71° 

70° 

60° 

68° 

67° 

66° 

63° 

64° 

63° 

68° 

61° 

60° 

59° 

58° 

0.46 

0.184 

O.ItJO 

0-197 

0.216 

0.223 

0,229 

0,241 

0-247 

0.252 

0-353 

■  47 

,18a 

■'95 

.20S 

.227 

■234 

-239 

,246 

.253 

.358 

.264 

.48 

.1S4 

.192 

.199 

.205 

.213 

.219 

.226 

,232 

■239 

.244 

-251 

■  257 

■  263 

.269 

..96 

.203 

-223 

.230 

,237 

■  244 

■  249 

-256 

■  263 

.269 

.275 

.50 

.ig2 

.207 

.214 

,22? 

.228 

.235 

.242 

.249 

■255 

.262 

.268 

■  274 

.280 

50° 

54° 

58° 

50° 

48° 

46° 

44° 

42° 

40° 

38° 

36° 

34° 

32° 

30° 

0.46 

0.269 

0.280 

0.291 

0.301 

0,312 

0,322 

0,332 

0.342 

0,352 

0.362 

0-373 

0.3B3 

0^393 

0.403 

■  275 

.286 

.297 

.308 

.319 

.329 

■339 

■  350 

.360 

.370 

.381 

.391 

.401 

.43 

.281 

.292 

■  303 

.314 

.325 

.336 

■347 

■357 

.368 

■  378 

-389 

■399 

.410 

.49 

.2S7 

.298 

.321 

.332 

■  343 

■  354 

■365 

■  375 

,386 

-397 

.403 

.418 

-429 

,50 

.292 

-304 

■  316 

.328 

■339 

■     .350 

.Zfn 

■372 

.383 

■  394 

■  405 

.416 

-427 

■  438 

88° 

26° 

24° 

22° 

20° 

18° 

17° 

16° 

15° 

14° 

13° 

12° 

11° 

10° 

0.46 

Q^4I4 

0.434 

0.43s 

0.446 

Q.46S  ■ 

0.474 

0.480 

0-486 

0.492 

0.49S 

0,504 

0.511 

0-517 

■47 

.433 

■433 

■444 

■  455 

■  467 

.473 

.484 

.490 

.495 

■  503 

-509 

.515 

.522 

.528 

.43 

■432 

■443 

■454 

■  465 

■  477 

■  489 

■  494 

.501 

.507 

■  514 

.520 

.526 

■  533 

-540 

■49 

.441 

.463 

-475 

■  487 

■499 

.505 

■  5" 

.517 

.524 

.531 

■  537 

.544 

-551 

■  50 

■450 

:tfi 

.472 

.484 

.496 

■  509 

.515 

-523 

-528 

■535 

■  542 

■  548 

■555 

■  562 

9° 

8° 

7° 

6° 

5° 

4° 

3° 

8° 

1° 

0° 

359° 

358° 

357° 

356° 

0.46 

0.524 

0.531 

0.53B 

0.544 

0.553 

0-559 

0,567 

0-57S 

0.583 

0.591 

0.599 

0.608 

0,616 

0,626 

■536 

■  542 

■  530 

.556 

■564 

■  571 

■  579 

.588 

.596 

.604 

.612 

.621 

.630 

-639 

Us 

■  543 

■554 

.562 

.568 

.576 

■  583 

.591 

.600 

.609 

.617 

-625 

■  'Tt 

.643 

-653 

.49 

.559 

■  5&; 

■573 

.580 

.588 

.595 

,604 

.612 

,621 

■  630 

.638 

■  657 

.665 

.50 

■570 

.577 

.585 

■592 

.600 

.60S 

,6.6 

.625 

-634 

.642 

.652 

i66i 

.670 

.680 

S55° 

354° 

353° 

352° 

351° 

SS©" 

349° 

348° 

347° 

346° 

345° 

344° 

343° 

342° 

0.46 

0.636 

0^645 

0.656 

0.667 

0.678 

0.701 

0-713 

0.72') 

0.740 

0.754 

0-769 

0.785 

0.801 

■  649 

.659 

.670 

.681 

.692 

■  704 

.716 

.728 

.742 

.756 

.770 

.786 

.3o3 

,43 

■  663 

■  673 

.684 

■695 

.707 

■  719 

■  73t 

-744 

■  758 

■  772 

-7S7 

.803 

.819 

■  836 

.49 

.677 

.6S7 

-6gq 

.710 

■  734 

.747 

.760 

■774 

.788 

.803 

.819 

.836 

■  853 

■  50 

.6gr 

.701 

.713 

-725 

■737 

■749 

.762 

■  775 

■  790 

.S04 

.820 

.836 

.853 

.870 

341° 

340° 

339° 

338° 

337° 

336° 

335^ 

334° 

333° 

332° 

331° 

336° 

329° 

328° 

0.46 

o.Sig 

°1" 

0.S56 

0.877 

0.899 

0.922 

0.948 

0-974 

t.003 

1-035 

1.069 

1.106 

1. 147 

1.T93 

.837 

-375 

.S96 

.913 

0.943 

0.968 

0-995 

1.025 

1.058 

1.092 

1.130 

1,172 

.48 

.854 

"374 

■893 

.915 

.938 

0.962 

0,989 

1.007 

1.047 

1.080 

1. 116 

I.IS4 

1.197 

1.244 

■49 

.873 

.S91 

.912 

■935 

■957 

0.9S2 

1.009 

1.028 

l.06g 

1.139 

1,178 

1,370 

■50 

.890 

.QIO 

■930 

■954 

■977 

1.002 

1.030 

1.049 

1. 091 

1.125 

i-i6s 

1. 203 

1-247 

1-296 

8aT° 

386° 

sas" 

384° 

383° 

382° 

381° 

326° 

3B9° 

318° 

317° 

316° 

315° 

303° 

0,46 

1.243 

1.297 

i^358 

1.428 

1,507 

■■593 

i^7oS 

1-S30 

1.978 

3.160 

3-386 

2.675 

3-059 

2,440 

■47 

1.325 

1.3SS 

1.459 

1.540 

r.632 

1,742 

1.870 

3.207 

2.438 

2,733 

3.125 

2,493 

.43 

i^3S3 

1.417 

1.490 

1.573 

r.667 

1.779 

1.909 

3.064 

2.254 

3-490 

2.792 

3,192 

2,546 

■49 

i^323 

1. 381 

1.447 

1.521 

1,606 

1,816 

1.949 

2,107 

2,301 

3.543 

3-258 

2,599 

.50 

I  ■350 

1,409 

i^476 

1.552 

1-639 

1-737 

1.853 

1,989 

2,150 

2.348 

3.594 

sigoS 

3-325 

2,652 

3Q2° 

301° 

300° 

299° 

298° 

297° 

296° 

995° 

994° 

293° 

292° 

291° 

890° 

289° 

0.46 

2-031 

1.725 

1.483 

1.293 

1-143 

0.905 

0.8.0 

0.733 

0.6^6 

0^593 

0.537 

0.486 

0.440 

3.076 

1.762 

1. 516 

1,326 

1. 168 

I  ■036 

.925 

-744 

.670 

.606 

■  548 

■497 

.450 

.48 

1.800 

1.548 

1.355 

t-193 

1,053 

■  943 

.845 

.760 

.684 

-619 

■  560 

.507 

■459 

2.164 

1.837 

1.5S0 

1-383 

t.arS 

1.080 

.964 

■  863 

■  776 

.699 

.632 

.572 

.518 

.469 

■50 

2.20S 

1.876 

r.Si3 

I.4U 

1-243 

1.102 

,984 

■  880 

.793 

■713 

■  645 

■  584 

.523 

■47a 

3SS° 

287° 

280° 

885° 

884° 

883° 

288° 

881° 

880° 

879° 

278° 

277° 

276° 

275° 

0.46 

0^399 

0.361 

0.326 

0.294 

0.264 

0.237 

0.187 

0,165 

0.144 

o.:25 

0.106 

■47 

.407 

■  333 

.300 

,270 

.243 

.315 

.191 

,169 

.148 

.127 

,109 

,091 

.073 

■  48 

.416 

:376 

.340 

-307 

.276 

■  247 

.195 

■  151 

.130 

■093 

■  075 

■  49 

.425 

.3S4 

■347 

■  313 

,281 

.252 

,225 

.199 

'.III 

.133 

■  113 

■  095 

.076 

.50 

■434 

■  392 

■  354 

.320 

.287 

.253 

,230 

■  203 

,iSo 

.157 

.136 

.116 

,096 

.073 
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COLLIMATION 


1  by  Google 


TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES    OF    TI-IE    COLLIMATION 

CORRECTION,     Cc. 

1 

Between  315° 

and  85° 

the  Correction  ha 

the 

Argil 

iicnt:  Zenith  Dista 

cc  Soulli, 

same  sign  as  the 

Con  slant 

75°  ;ind 

303° 

o 

il  has 

he  opposite  sign. 

85" 

84° 

S3° 

82° 

81° 

§0° 

19° 

•^S' 

„. 

1-©° 

'?5° 

74° 

73° 

72° 

O^OI 

0.014 

0.014 

.023 

0.014 
.028 

0.014 

.027 

"h 

0.013 

"■s 

0.013 

0,013 
.025 

.025 

.024 

.024 

.024 

■03 

.043 

.041 

,041 

.0,|0 

.039 

■039 

:o38 

.038 

.037 

.037 

.036 

.036 

.057 

.056 

■  055 

■  054 

.053 

.052 

.052 

.05: 

.050 

.050 

.049 

.048 

,048 

.05 

■•"' 

.OJI 

.070 

.068 

.067 

.066 

.o« 

.064 

.064 

.063 

.062 

.061 

.060 

71° 

•iH' 

69° 

68° 

W 

66° 

65° 

64° 

63° 

69° 

6a° 

60° 

59° 

58° 

°'ol 

.024 

.023 

.023 

.033 

.023 

°022 

'^'.lll 

°022 

"'.III 

"'.oil 

,021 

°!o2I 

°'o'i 

""021 

.03 

■03s 

■035 

-034 

■034 

■«34 

■  034 

■033 

■  033 

■  033 

."33 

.032 

,032 

.032 

.047 

■045 

■045 

.045 

■  044 

■  043 

."43 

.043 

.042 

.05 

■059 

.058 

!o58 

.057 

■057 

.05ft 

.056 

■055 

.055 

.054 

.054 

-054 

■  053 

■  053. 

5G° 

51° 

32° 

5©° 

48° 

46° 

44° 

49° 

40° 

38° 

36° 

34° 

39° 

30° 

o.or 

O.OIO 

O.OIO 

0.010 

O.OIO 

0.010 

0.010 

O.OIO 

O.OIO 

0.010 

0.010 

0.010 

o.oro 

0,010 

O.OIO 

■  03 

.032 

.031 

.031 

.031 

.03! 

;^o 

!o30 

;°3o 

.030 

.030 

.030 

!o30 

.030 

.030 

.04 

.042 

.041 

.041 

.□41 

.040 

.040 

.040 

,040 

,040 

.040 

■  05 

.052 

,052 

.051 

.051 

-051 

,050 

.050 

,050 

.050 

.050 

.050 

.050 

.050 

.051 

88° 

96° 

a4° 

22' 

20° 

i§° 

ir 

16° 

15' 

14° 

13° 

12° 

11° 

10° 

"'.Z 

'^'020 

°;o2o 

°:°2i 

"■021 

°'o2I 

"'.III 

"021 

°'o22 

";o22 

°'°ll 

^■°ll 

°\lll 

.023 

.033 

-03 

.031 

,031 

.031 

:o3t 

.032 

.032 

.032 

.033 

^033 

.033 

.033 

.034 

■  034 

■034 

.04 

.041 

.041 

.041 

.042 

.043 

.043 

.043 

,044 

-045 

■045 

.046 

■<-'5 

.051 

.051 

,052 

.052 

.053 

-054 

■054 

■  054 

.055 

.056 

.056 

■  057 

■  057 

9° 

8° 

7' 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

357° 

356° 

°'o3 

°'Zl 

.023 

.024 

''024 

.024 

.025 

.025 

0.013 

°:Si 

0.013 
.026 

0.013 
,026 

0,013 
.027 

0.014 
.027 

.03 

■  034 

.035 

.035 

!o36 

-036 

.037 

.037 

!o38 

.039 

,039 

.040 

.040 

.041 

.04 

.047 

.047 

.048 

.048 

■049 

.049 

.050 

.051 

.051 

.052 

.053 

-054 

.055 

.05 

iosa 

.058 

.059 

.0.0 

.061 

.062 

.063 

,064 

.06; 

.066 

.067 

.06S 

355' 

354° 

353° 

359° 

351° 

350° 

349° 

S4S° 

347° 

346° 

345° 

344° 

343° 

349° 

0.014 

0.014 

0.015 

0.015 

0.015 

0.016 

o.oi5 

0.017 

0.017 

0.018 

.02g 

,029 

.030 

.030 

.031 

.032 

.032 

.033 

.034 

■035 

.036 

.037 

■03 

.042 

.042 

.043 

.044 

.045 

.047 

.048 

■  049 

.050 

,051 

.052 

.054 

.055 

.056 

.057 

.053 

.059 

.060 

.o6[ 

.062 

.063 

.065 

.066 

.068 

.070 

.071 

■073 

■  OS 

.oog 

.070 

.07a 

.073 

.075 

.076 

.078 

.079 

.081 

.033 

.085 

.037 

.039 

.091 

341° 

S40° 

339° 

338° 

S8r° 

336° 

335° 

334° 

333° 

332° 

331° 

3S»° 

329° 

329° 

o.olg 

o.oig 

0.023 

0,024 

0.027 

0.029 

0.031 

.038 

.044 

■045 

.047 

■  049 

.051 

.053 

.056 

.058 

.061 

.03 

.056 

.062 

.064 

.066 

.Oft8 

.071 

.074 

.077 

.080 

.084 

.092 

.04 

.075 

.077 

.oSo 

.0S3 

.085 

.o38 

.09! 

.095 

.098 

.107 

.117 

.05 

.094 

.og7 

.too 

.103 

.106 

.110 

.114 

.122 

.127 

.133 

.139 

.145 

■  153 

321" 

aao" 

325° 

324° 

323° 

392° 

391° 

320° 

319° 

318° 

317° 

316° 

315° 

303° 

0.032 

0.036 

0.033 

0.041 

0.048 

0.052 

0.057 

0.063 

0.071 

0,081 

0.094 

0.097 

.064 

.068 

.072 

.0S2 

loaa 

■  095 

.114 

.142 

.162 

.18S 

■  195 

.03 

.097 

.108 

.115 

.123 

.133 

;i56 

.172 

.190 

■  243 

.282 

■  293 

.04 

.lag 

.136 

.144 

.154 

.164 

.igi 

.228 

■  253 

.284 

.324 

■377 

■  390 

.161 

.170 

•  iSo 

.192 

,205 

.220 

^260 

.2Ss 

.316 

.355 

-404 

,470 

.487 

302° 

aoi" 

300° 

299° 

298° 

29*° 

296° 

895° 

S94° 

293° 

2S2° 

291° 

290° 

289° 

0.073 

0.065 

0.05a 

0.053 

0.048 

0.045 

0.042 

0.039 

0.036 

0.034 

0.03a 

0.03! 

0.029 

..67 

.146 

.129 

.116 

.ro6 

.097 

.090 

.083 

,078 

.073 

.068 

.065 

.063 

.059 

.03 

.251 

.2lg 

.195 

.175 

.159 

.146 

•135 

.125 

.117 

.104 

.098 

■  093 

.083 

.04 

.334 

.292 

.25g 

.233 

.194 

.180 

.167 

.156 

!i46 

.138 

.130 

.124 

.05 

.416 

■364 

■  323 

.291 

:265 

.243 

.224 

.208 

.195 

.183 

.17a 

.163 

.154 

.147 

a8§° 

28»° 

286° 

385° 

284° 

283° 

382° 

281° 

280° 

279° 

278° 

37»° 

276° 

275° 

0.027 

0.026 

0.025 

0.024 

o.org 

0.019 

0.018 

0.018 

.056 

■054 

.051 

■  049 

.04a 

.046 

.044 

■  043 

.039 

.038 

.037 

.036 

.03 

.084 

.077 

.074 

.071 

.069' 

.067 

.064 

,062 

.060 

.059 

.057 

.055 

.04 

,103 

.ogg 

.095 

.092 

.o8g 

.0S3 

.081 

,078 

,076 

.074 

.072 

.05 

.140 

.134 

.123 

.iig 

.107 

.103 

.100 

.097 

■  095 

.092 

.090 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES    OF 

fHE    COLLI  MATION     COR 

SECTION,     tV 

s 

Bet 

ween  315° 

and  8s° 

he  Correction  has 

the 

1 

Argil 

nenl;  Zen 

th  Dislan 

ce  Souili. 

ign  as  the  Constant 

between 

75°  and 

303° 

il  has  t!ie  oppos 

te  sign. 

S5° 

84° 

83° 

82° 

.,• 

80° 

79° 

78° 

77° 

76° 

75° 

74° 

73° 

79° 

0.06 

0.0B7 

o,i>S5 

0.084 

o".o82 

o.o3i 

0.080 

0.079 

o'o78 

0^076 

s. 
0.075 

0.074 

0.073 

0.073 

0.072 

.07 

.090 

.097 

.096 

.095 

.093 

.092 

.090 

.089 

.087 

.086 

.085 

.084 

."5 

."3 

.108 

.106 

.105 

.103 

-ogg 

.098 

.097 

.096 

.130 

.128 

■  125 

.123 

■  1'3 

.log 

.10 

.142 

■'39 

-137 

■135 

■  133 

-131 

.129 

.127 

.125 

-124 

.123 

.131 

.llg 

Tl° 

70° 

69° 

68° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

66° 

59° 

58° 

o.oO 

0.070 

o.oOq 

0.O63 

0,067 

0.067 

0,066 

0.066 

0.065 

0-065 

0.064 

0.064 

0.063 

.033 

.0S2 

.080 

.079 

.079 

.078 

.077 

.077 

.076 

.076 

■  075 

.075 

.074 

-ogs 

,094 

.092 

.091 

.090 

.089 

.oS3 

.0S7 

.087 

.086 

.085 

.035 

.09 

!iiS 

.105 

.117 

!ii6 

,103 
.114 

.113 

'li? 

■099 

.09S 

.098 
.109 

.097 
,108 

.og6 
.107 

.096 
.106 

■  095 
.106 

56° 

54° 

59° 

56° 

48° 

46° 

44° 

49° 

46° 

38° 

36° 

34° 

39° 

36° 

0.06 

0.063 

0.062 

0.062 

0.061 

0.061 

0.060 

0.060 

0,060 

0.060 

0.060 

0.060 

0.060 

0.060 

.07 

.073 

.071 

.071 

.070 

.070 

.070 

.070 

.071 

.o3 

.084 

.083 

.032 

.082 

.o3r 

.080 

.080 

.080 

.080 

.o3o 

.030 

:o8i 

.081 

.05 

.094 
.10; 

.093 
.104 

.092 

.092 
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.303 

■  311 

.250 

.254 

■  259 

.263 

.269 

.274 

■  279 

■  235 

■305 

.3>3 

■  321 

.330 

:U 

.264 

.268 

■273 

.278 

.283 

.29s 

.301 

■  308 

-315 

.322 

■  330 

-339 

.348 

.278 

.282 

.287 

.293 

.298 

■  304 

■  310 

■317 

.324 

.332 

■339 

■  343 

.357 

■  366 

341° 

340° 

ssa" 

338° 

337° 

336° 

335° 

334° 

333° 

839° 

331° 

330° 

329° 

328° 

0.310 

0.319 

0.329 

0,340 

o^35l 

0.364 

0.377 

0,392 

0.403 

0-425 

0.444 

0.465 

0.489 

.17 

■329 

■339 

■  350 

.361 

■373 

.386 

■  401 

.416 

-433 

■452 

.472 

-495 

.519 

.18 

.339 

.348 

■359 

.370 

■  3S2 

.395 

.409 

.424 

-459 

-478 

.500 

■  524 

.550 

.ig 

.353 

.368 

■  379 

.391 

■  403 

.417 

.432 

.443 

,  .465 

.484 

-505 

.523 

.553 

.580 

.376 

■  387 

.399 

.411 

■  425 

.439 

.455 

.471 

.490 

.510 

■53r 

.555 

.582 

.611 

897° 

326° 

325° 

324° 

3>3- 

329° 

391° 

320° 

319°        318° 

317° 

316° 

315° 

303° 

0.16 

0,51s 

0.544 

0.577 

0.614 

0.656 

0.706 

0.763 

0.831 

0.912 

1-135 

1.293 

1.504 

1.558 

.17 

.547 

.573 

■  613 

.65s 

.698 

.750 

.811 

.8S2 

0.969 

1,074 

1.206 

1-374 

1. 593 

1.655 

.18 

■  579 

.6t2 

■  649 

.691 

■  739 

.794 

,858 

-934 

r.026 

I -137 

1-277 

1-455 

1.692 

1.753 

.19 

.611 

.646 

.685 

■  729 

.780 

■  838 

.906 

0.986 

1.083 

1.536 

1.786 

1,850 

.644 

.680 

.721 

.767 

.821 

.832 

■  954 

1.033 

1.140 

1:264 

1.418 

1-607 

i.Sfio 

1.943 

303° 

301° 

300° 

299° 

a»s° 

997° 

996° 

995° 

394° 

293° 

292° 

291° 

290° 

989° 

0.i6 

1.333 

1.165 

1.035 

0.931 

0.346 

0.776 

0.717 

0.666 

0.622 

0.584 

0.550 

0.521 

0.494 

■  17 

1.416 

1.238 

0.399 

.825 

.762 

.708 

.661 

-621 

.585 

■  553 

.525 

■499 

r-SM 

1,3(1 

\'X 

1:048 

0.952 

.873 

.806 

.750 

.700 

.657 

.619 

■  586 

■556 

.529 

.19 

1.583 

1.3S3 

1.229 

1.106 

1.005 

.922 

.851 

.791 

.739 

-694 

.654 

.618 

.587 

■  558 

1.666 

1.456 

1.294 

1.164 

..058 

.970 

.896 

.833 

■  778 

.730 

.688 

■  651 

■  617 

■  538 

988° 

28»° 

286° 

885° 

284° 

983° 

282° 

281° 

280° 

279° 

278° 

277° 

276° 

975° 

0.16 

0.448 

0.429 

0.411 

0.395 

0.380 

0.366 

0.354 

0-342 

^■33i 

0.321 

0.312 

0.303 

0.294 

0.237 

.17 

-+77 

.456 

■  437 

.339 

.376 

.363 

■  352 

.341 

.331 

■  322 

.313 

-305 

.50; 

.482 

.463 

.444 

.4=3 

.412 

-398 

■  335 

.372 

.361 

-350 

■  341 

■331 

.323 

.19 

.533 

.509 

.488 

,469 

.451 

.435 

■  406 

.393 

.381 

.370 

.359 

.350 

.341 

■" 

.561 

.53'' 

.514 

.494 

.475 

■«" 

■  442 

.427 

.414 

.401     ■       .389 

.378 

.368 
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Belwcen  315°  and  85° 
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sign  as  the  Constan 
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303° 
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83' 

84° 

83° 

82° 

81° 

80° 

-' 

78° 

77° 

1 
76°      1      75° 

74° 

73° 

73° 

o'.i 

0.303 

0.29a 

0.292 

0^283 

0,283 

0.279 

0.274 

0.271 

o!267 

0.263         0.260 

0.257 

0.254 

s. 
0,251 

.317 

.312 

.306 

.301 

.297 

,292 

.284 

.280 

.276           .272 

Is? 

.266 

.263 

.23 

.332 

.326 

■  330 

■315 

.310 

.305 

.301 

.296 

.292 

.283           .285 

.278 

■275 

.24 

■346 

■340 

■  334 

■  329 

■333 

.313 

■  314 

■309 

.305 

.301            .297 

■293 

.287 

■35 

.360 

.354 

.343 

■343 

■337 

■332 

.327 

■  322 

.318 

.314           .310 

.306 

.302 

.293 

rr 

70° 

69° 

68° 

67° 

66° 

65° 

64° 

63° 

63°     1     61° 

60° 

59° 

58° 

0.243 

0.245 

0.243 

0,238 

0.236 

0.234 

0.232 

0.230 

0.225 

0,224 

.260 

■  257 

■  254 

■  252 

.249 

,247 

.245 

■  243 

.241 

,239    1      .237 

.236 

.234 

.233 

■23 

.271 

.26g 

.266 

.263 

.261 

.253 

.256 

■  254 

.252 

.250    i      .248 

■  247 

■  245 

■  243 

.24 

.233 

.23o 

.277 

-275 

.272 

.267 

.265 

.263 

.261     1       .259 

.253 

,256 

.254 

■25 

.2y5 

.292 

.286 

.233 

.281 

.278 

.276 

■  274 

.272            .270 

.263 

.266 

.264 

36° 

54° 

53° 

50° 

48° 

46° 

44° 

43° 

40° 

38° 

36° 

34° 

33° 

30° 

0.218 

0.216 

0.214 

0.213 

0.213 

.230 

.223 

.226 

.224 

.223 

.223 

.23 

.241 

■  233 

.236 

■  234 

■233 

.23a 

.231 

.230 

.230 

.230 

.230 

.231 

.232 

.233 

.24 

■251 

■  249 

.246 

■245 

■  243 

.242 

.241 

.240 

.240 

.240 

.240 

,242 

.243 

.35 

.261 

.359 

.257 

■255 

.253 

.252 

.2=1 

-3;o 

-250 

.250 

-250 

,251 

.253 

■353 

28' 

26° 

24° 

29° 

20° 

18° 

17° 

16° 

15° 

14° 

18° 

13° 

11° 

10° 

0.215 

0,219 

0.225 

0,226 

0,223 

0.231 

0.234 

0.235 

0,238 

0.240 

,224 

.228 

.230 

.333 

.335 

■237 

■239 

.242 

.245 

.347 

.349 

.251 

■23 

.234 

'336 

.238 

.240 

.243 

.246 

.248 

.250 

.252 

■253 

.256 

.258 

.260 

.263 

.24 

.244 

.246 

.243 

.251 

.254 

■2S7 

■359 

.261 

.263 

.264 

.267 

.369 

.274 

.25 

.254 

.256 

.259 

.36T 

.264 

,263 

.270 

.271 

.274 

.275 

.278 

.280 

.283 

.385 

9° 

8° 

y= 

6° 

5° 

4° 

3° 

3° 

1° 

0° 

359° 

358° 

337° 

356° 

0.242 

0.243 

0.247 

0.250 

0.253 

0.259 

0.262 

0.266 

0.270 

0.274 

0.282 

0.287 

.254 

.2S6 

■259 

.262 

.265 

.271 

■  275 

.379 

.283 

.287 

.291 

.296 

.300 

.265 

.268 

.271 

.274 

.277 

.234 

.288 

.291 

.296 

.300 

.304 

.309 

.314 

.24 

.277 

.280 

.283 

.286 

.289 

.293 

.296 

.300 

.304 

.308 

■  313 

.333 

.238 

.291 

.394 

.298 

.301 

.305 

.30S 

.312 

.317 

.321 

.326 

-331 

-336 

.341 

355° 

354° 

358° 

353° 

351° 

3S0° 

349° 

348° 

347° 

346° 

343° 

344° 

343° 

343° 

0.291 

0.297 

0,302 

0.307 

0.313 

0.319 

0.326 

0.333 

0.340 

0.348 

0.356 

0.365 

0.375 

0.385 

.305 

.311 

.3.6 

.322 

.338 

.335 

■  341 

■349 

.357 

.365 

.373 

■  3S3 

.392 

.403 

.23 

■319 

.325 

■  330 

■337 

.343 

■  350 

■357 

■365 

■  373 

.381 

■390 

.400 

.410 

.421 

-24 

■333 

■  339 

.345 

■  351 

■  358 

.365 

■  372 

■  381 

■  389 

■398 

.407 

.417 

.428 

■439 

■25 

■  347 

■  353 

■359 

.366 

-373 

.300 

.388 

.396 

■405 

.414 

.434 

■435 

.446 

.458 

341° 

340° 

339° 

338° 

33T° 

336° 

335° 

334° 

333° 

333° 

331° 

330° 

339° 

338° 

0.395 

0.407 

0.419 

0.431 

0.446 

0.461 

0.477 

0.495 

0.524 

0.535 

0.55S 

0.583 

0.61! 

0.642 

.414 

.426 

■439 

-452 

-467 

■  483 

.500 

.519 

.549 

.561 

.535 

.611 

.640 

.672 

.23 

.433 

-445 

-459 

.473 

■  505 

.523 

■  543 

.573 

.586 

.611 

.639 

.669 

.452 

■4^5 

-479 

.493 

.510 

-546 

.565 

.598 

.612 

.633 

.666 

.698 

.733 

.25 

.470 

.484 

-J99 

.514 

■531 

.549 

.5&8 

.589 

.622 

.637          .664 

.694 

.737 

.764 

32»° 

326° 

395" 

394° 

393° 

392° 

321° 

320° 

319° 

318°    '    317° 

316° 

315° 

303° 

0.676 

0.714 

0.757 

0,806 

6,926 

1,090 

1.197 

1. 327 

1.439 

1.697 

1.974 

2.045 

.708 

.748 

■  793 

.844 

0.903 

0.970 

1.049 

1.254 

1.390 

1.560 

1.778 

2.063 

3.142 

.23 

.740 

.782 

,829 

.882 

0.944 

1.097 

1.194 

1. 311 

'■453 

i.63[ 

1.859 

2.162 

2.240 

.24 

.773 

.816 

■  S65 

.921 

o.gSs 

^058 

1.144 

1.246 

1.368 

1.517 

1.702 

1.940 

2.256 

2.337 

.25 

.804 

■  850 

,901 

■959 

1.192 

1.29a 

1.425 

1.580 

r.773 

2.350 

2.434 

302° 

301° 

300° 

299° 

298° 

297° 

296° 

995° 

294° 

993° 

292° 

291° 

290° 

989° 

1.750 

1. 539 

l^35S 

r.oig 

0.941 

0.874 

0.317 

0.767 

0.722 

0.683 

0.648 

0,617 

I  ■833 

I.6I2 

1.423 

1.280 

1. 164 

1.067 

0.916 

.356 

.803 

.757 

.716 

.679 

.646 

■23 

1. 916 

1.685 

1.488 

1-339 

1. 116 

1^030 

0.958 

.895 

.340 

.791 

.748 

.710 

.676 

.24 

1.999 

'■757 

1.553 

1.397 

1.270 

1.164 

1-075 

0.999 

.934 

.876 

.826 

.781 

.741 

.705 

■  25 

2.0S3 

1.840 

1. 617 

1.457 

1.322 

1.213 

1. 041 

-973 

.913 

.360 

.814 

■  772 

■734 

288° 

28T° 

286° 

985° 

384° 

983° 

382° 

281° 

280° 

379° 

278° 

377° 

376° 

975° 

0.589 

0.563 

0.540 

0.518 

0.499 

0.4S1 

0.464 

0.449 

0.434 

0.421 

0.409 

0.397 

0.386 

0.377 

.617 

.590 

.5&5 

■543 

.522 

.486 

.470 

■455 

■  441 

.428 

.416 

.405 

.394 

.645 

.616 

.591 

.568 

.546 

.527 

.508 

■492 

.476 

.461 

.448 

.433 

■  423 

■  673 

■643 

-O17 

.592 

■570 

-550 

.530 

■5'3 

.497 

.4S1 

.467 

■454 

.442 

^430 

.25 

.701 

.670 

.643 

-    .617 

.594 

■  572 

.552 

■534 

■5'7 

,501 

.437 

.473 

.460 

.448 
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§4° 
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83° 

82° 

".v" 

80° 

79° 

78° 

rr 

76° 

75° 

74° 

73° 

79° 

0.26 

5. 
0-375 

o.'368 

0.362 

o.'35& 

0-350 

0.345 

0,340 

s. 
0.335 

0.330 

o,'326 

0,322 

0.313 

0.314 

0.3/0 

.27 

.3S9 

■3S3 

■376 

-370 

.364 

.358 

■353 

.343 

.343 

-339 

-334 

■  330 

.326 

.323 

.28 

.404 

■397 

■  390 

■  384 

-377 

■373 

.366 

.361 

-356 

.351 

.347 

-342 

-338 

■334 

.39 

.418 

.411 

■404 

■397 

■391 

-385 

.379 

.374 

-369 

-364 

-359 

■  354 

■  350 

.346 

.30 

■433 

-425 

.418 

.411 

-404 

■398 

-392 

.387 

.381 

-376 

■  371 

.367 

.363 

■  358 

*1° 

¥0° 

69° 

68° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

39° 

38° 

0.26 

0.307 

0.301 

■297 

0.294 

0,292 

0.2S9 

0.287 

0.285 

0.283 

0-279 

0.277 

0.275 

.319 

-315 

.312 

■309 

.306 

.303 

.301 

.298 

.296 

■293 

-291 

.289 

.283 

.286 

.330 

.327 

■324 

,320 

,318 

■314 

.312 

■  309 

■  307 

■  304 

.302 

.300 

.298 

.296 

.29 

.342 

-339 

■  335 

-332 

.329 

,326 

■323 

■  320 

-318 

-315 

-313 

■  311 

■309 

.307 

.30 

.354 

-350 

■347 

■  343 

-340 

■337 

.334 

■  331 

■  329 

.326 

.324 

.323 

.320 

.317 
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34° 

59° 

SO° 

48° 

46° 

44° 

43° 

40° 

38° 

36° 

34° 

32° 

30° 

0.26 

0.272 

0,269 

0.267 

0.265 

0.264 

0.261 

0-261 

0.260 

0.260 

0.260 

0.261 

0.262 

0.263 

■27 

.2S2 

.280 

■  277 

.275 

.374 

.273 

.271 

.270 

.270 

.271 

■  273 

.28 

■  293 

,290 

.283 

.284 

.283 

.280 

.280 

.282 

.283 

.2Q 

.303 

.300 

:29s 

.296 

■294 

.292 

.291 

.291 

,290 

.290 

.290 

.291 

■  293 

.30 

■  314 

.308 

.306 

■  304 

.302 

.301 

■  301 

.300 

.300 

.300 

.301 

.302 

■304 

28° 

90' 

94° 

23° 

90° 

18° 

17° 

16° 

15° 

14" 

IS' 

13° 

11° 

10' 

U.2G 

0.2&; 

0,267 

0.27s 

0,273 

0.282 

0,284 

0.287 

0.209 

0.294 

0.297 

.27 

■  275 

.277 

■  279 

!282 

.28s 

.289 

.29: 

.293 

.295 

,298 

.3C0 

-303 

-306 

.308 

.23 

.285 

.287 

.290 

.293 

.296 

.300 

.302 

.306 

.309 

.311. 

.314 

.317 

.320 

.29 

.295 

.298 

.300 

■303 

.306 

.310 

-313 

.315 

-317 

.322 

.325 

,328 

-331 

■  30 

.305 

.303 

,310 

.314 

.317 

.321 

.323 

.326 

,323 

■331 

-334 

■335 

.340 

■343 

9° 

8° 

9" 

6° 

5° 

4° 

3° 

9° 

1° 

0° 

359° 

358° 

357° 

356° 

0,26 

0.303 

0.306 

0,310 

0.313 

0.317 

0.321 

0.325 

0,329 

0,334 

0.339 

0.344 

0,349 

0-355 

.27 

.312   , 

■3'5 

.322 

-325 

.329 

-333 

.333 

.342 

-347 

■  352 

-357 

-363 
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.28 

■  323 

■  326 

-330 

.333 

-337 

-3+1 

■  346 

.350 

■355 

-360 

.365 

.370 

■  376 

.382 

.29 

.335 

■  333 

.342 

.345 

■  349 

■  354 

-358 

-362 

■  367 

-373 

■  378 

-384 

■390 

■396 

-30 

.346 

■350 

■353 

-357 

.361 

-36O 

-370 

-375 
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-336 

.391 

■397 

■403 

.410 
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333° 

331° 

350° 

349° 

848° 

347° 

346° 

345° 

344° 

343° 

349° 

0,26 

0.361 

0.367 

0.374 

0.331 

0.333 

0.395 

0.404 

0.412 

0-431 

0.452 

0.464 

0.476 

.37 

■375 

.388 

.395 

■  403 

.411 

,419 

.428 

-43s 

-448 

.458 

-470 

.482 

■494 

.28 

.389 

-395 

.402 

.410 

.418 

.426 

■«5 

■  454 

.464 

.475 

■  487 

.500 

■  513 

.29 

■403 

■.409 

.417 

■  425 

-433 

■  441 

.450 

.460 

.481 

-492 

.504 

■517 

■  531 

■  30 

.416 

■  424 

-431 

-439 

.448 

.45f> 

.466 

.476 

.  ,436 

.497 

.509 

-523 

-535 
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34«° 

339° 

338° 

337° 
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335° 

334° 

383° 

389° 

381° 

330° 

899° 
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0.26 

0.489 

0.503 

0.518 

0.535 

0.553 

0-57I 

0.591 

0.613 

0.646 

0,662 

0.691 

0.732 

0.756 

0.794 

.27 

.508 

.523 

■538 

-555 

-573 

■  593 

,614 

.636 

.671 

,633 

■  717 

■  785 

■  325 

.38 

■  527 

■  543 

■  553 

-576 

-594 

-615 

.636 

.695 

■  713 

■  744 

-778 

.815 

.855 

,29 

-546 

,561 

.578 

.596 

,616 

■  637 

■  659 

.6S4 

.720 

■739 

-77c 

■  S05 

-844 

.30 

.565 

.581 

■59S 

.617 

-637 

.65S 

.682 

-707 

-744 

.764 

.797 

-833 

.873 

:9r6 

anT 

3S6° 

325° 

324° 

398° 

899° 

391° 

390° 

319° 

318° 

317° 

316" 

313° 

303° 

0,837 

0.884 

0.937 

0.993 

1,067 

1.147 

1,240 

1-350 

1.482 

1.643 

1-344 

3.444 

2.532 

■  27 

.869 

0.918 

0.973 

1.036 

r,io8 

1. 191 

1.2B7 

1.403 

1-539 

1.706 

'■^86 

2.182 

2,538 

2.629 

.28 

.901 

0.952 

1,009 

1.074 

1,149 

1^235 

^■335 

1.453 

1-596 

1.769 

2.263 

3.633 

2.727 

.29 

■933 

0.986 

1.045 

1. 190 

1,279 

1-383 

1-505 

1-653 

2.057 

2.344 

2.726 

2.834 

.30 

.96S 

1. 151 

1. 231 

I  323 

1.430 

1.557 

r.710 

1.896 

3.128 

2.425 

2. 820 

3.921 

303° 

301° 

3»0° 

299° 

298° 

397° 

3»6' 

993° 

394° 

993° 

392° 

991° 

990° 

289° 

0.26 

2.166 

1,913 

1.682 

i-5'3 

1-375 

1.262 

1-165 

1-083 

0-950 

0.S94 

0.846 

0.803 

0.764 

■  27 

2.249 

1,986 

1.746 

1.571 

1.428 

1,310 

1.050 

0,986 

0.929 

.379 

-S33 

-793 

.28 

2.333 

2,059 

1.630 

1.4S1 

1.359 

1-254 

i!i66 

1.039 

1-033 

0.963 

.911 

.864 

.823 

.29 

2.416 

2. 131 

1:8;6 

1,688 

1,407 

1-299 

1.208 

1,128 

1.059 

0.998 

■  944 

■  895 

-853 

.30 

2.499 

2,204 

1.940 

1-746 

1.587 

1,456 

1-344 

1.249 

1.167 

1.096 

1.032 

.976 

.926 

,88l 

2§8'' 

287° 

286° 

985° 

384° 

283° 

989° 

981° 

280" 

279° 

378° 

977° 

376° 

975° 

0.26 

0.739 

0.697 

0.668 

0,642 

0.618 

0.595 

0-575 

0.556 

0.533 

0.522 

0.506 

0.493 

0.473   , 

0.466 

.27 

■  757 

■  724 

-694 

,666 

.641 

.618 

-597 

■  577 

-559 

■  542 

.526 

■  511 

.497 

.434 

.28 

■  785 

-750 

.720 

,691 

-665 

.641 

.619 

■  598 

-579 

.563 

.545 

■  530 

-515 

.502 

.29 

,716 

.689 

.664 

.641 

.620 

.600 

.582 

.565 

.534 

.520 

-30 

'Xi 

!3o4 

' 

,740 

.712 

.637 

-663 

.641 

.621 

.584 

■  568 

-552 

.538 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS, 


1 

VALUES     OF     THE    COLLIMATION 

CORKECTION,     L^. 

Uetwe 

en  315''  and  85°  Ihe  Correction 

has  the 

ame 

o 

Argu 

iieiit:  Zenith  Distai 

cc  Soiilii. 

sign  as 

the  Const 

nt;  between  275"  and  303°  i 

has 

the  opposite  sign 

85° 

SI- 

sa" 

82° 

81° 

80° 

79° 

-T.r 

77° 

76° 

75° 

74° 

73° 

73° 

o.3t 

0.447 

0.439 

0.432 

0.425 

0.417 

o%,i 

0.40s 

o"40„ 

0.394 

0.389 

0^384 

0.379 

0.374 

0,370 

■  32 

-461 

.453 

.445 

■  438 

■431 

.425 

.418 

-407 

.401 

.396 

-391 

-387 

.382 

■33 

.476 

-463 

.459 

.452 

.445 

■438 

■431 

.425 

.419 

■  414 

.409 

■  403 

■399 

.394 

■34 

.490 

.482 

.473 

.466 

.458 

.451 

■  444 

-438 

■432 

.426 

.421 

.415 

.411 

.406 

■35 

.505 

.496 

.487 

.480 

.472 

.464 

■457 

.451 

.445 

■439 

■  433 

.428 

■423 

.418 

¥1° 

90° 

6»° 

68' 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

38° 

0.31 

0.366 

0.362 

0.358 

0.355 

0.352 

0.348 

0.345 

0-342 

0.339 

0.337 

0.334 

0.332 

0.330 

■32 

.378 

.374 

.370 

.366 

.363 

.359 

.356 

.353 

■350 

.348 

.345 

.343 

■341 

■  339 

■  33 

■389 

.385 

.33. 

.378 

■374- 

-371 

.368 

■  364 

.361 

■359 

.356 

.354 

.351 

.349 

■34 

.401 

.397 

■  393 

■339 

.386 

.382 

.379 

.375 

.372 

-370 

.367 

.364 

.362 

.360 

■  35 

■4'3 

.409 

.405 

.400 

-397 

-393 

■  390 

.386 

■  383 

■  3S0 

-37S 

■375 

■373 

.370 

56° 

34° 

53° 

30° 

48° 

40° 

44° 

42° 

40° 

38° 

36° 

34° 

39° 

30° 

0.31 

0^324 

0.321 

0.318 

o^3i6 

0.314 

o-3ia 

0.3U 

0.310 

0.310 

0.310 

0.311- 

0.312 

0.314 

.32 

■335 

-332 

■  329 

.326 

■  324 

.323 

.321 

.321 

■  320 

.320 

.320 

.321 

.332 

■  324 

■33 

.345 

.342 

■  339 

■336 

-334 

.333 

-331 

-331 

-330 

■330 

.330 

■  331 

.332 

.334 

-34 

■336 

■  352 

■  349 

■346 

-344 

.343 

■  341 

-341 

■  340 

■  340 

.340 

.341 

■342 

-344 

■35 

-366 

■  363 

.359 

-357 

■355 

.353 

■35' 

■  351 

.350 

-350 

■  350 

■331 

.352 

■354 

as' 

26° 

24° 

82° 

20° 

18° 

17' 

16' 

15° 

14° 

13° 

19° 

11° 

10° 

0.31 

0.316 

0.321 

0-324 

0.328 

0.332 

0.334 

0.337 

0.339 

0.342 

0,345 

0.348 

0.351 

0.354 

■32 

.326 

.328 

■  331 

■334 

-338 

-342 

.345 

-348 

.350 

.353 

-356 

.359 

.362 

.365 

-33 

■  336 

■339 

-312 

.345 

-349 

•353 

-356 

.353 

.361 

■364 

.367 

.370 

.374 

.377 

■3* 

.346 

-349 

■  352 

■355 

■359 

-364 

■367 

■369 

■  372 

.375 

■  378 

.381 

.385 

.383 

-35 

.356 

■359 

.362 

.366 

-370 

-374 

■  377 

.3S0 

■  383 

.386 

.389 

.392 

.395 

.400 

9° 

§° 

7' 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

339° 

358° 

357° 

356° 

0.31 

0.358 

0.361 

0.365 

0.369 

0.374 

0.373 

0.333 

0.3S8 

0.3Q3 

0.39S 

0.404 

0.417 

0.423 

.32 

-370 

.373 

■377 

.381 

.386 

.390 

■395 

.400 

■405 

.423 

-430 

.437 

■33 

.381 

.384 

■  389 

.393 

-39S 

.402 

■  407 

.418 

.424 

.430 

.437 

.450 

■34 

■  39a 

■396 

.401 

.405 

.410 

■  414 

.420 

-425 

■431 

.437 

.443 

.450 

■457 

.464 

.35 

.404 

-403 

.41a 

.417 

.422 

.427 

■  432 

■  438 

-443 

-450 

.456 

.463 

■  470 

-478 

35*° 

3S4° 

3$3° 

332° 

351° 

350° 

849° 

348° 

347° 

346° 

345° 

344° 

343° 

349° 

0,31 

0.430 

0-438 

0.445 

0.454 

0.463 

0.431 

0.492 

0.503 

0.514 

0.526 

0.539 

0.553 

0.568 

■  32 

.444 

.45s 

.460 

.463 

■477 

°;487 

■497 

.50a 

,519 

.531 

■543 

■  556 

-571 

.536 

.33 

.458 

.466 

.474 

■483 

-492 

.502 

.S'2 

-523 

■535 

.547 

.560 

.574 

.589 

.604 

■  34 

"•I? 

.480 

.489 

.498 

.507 

-517 

.523 

.539 

.551 

.564 

■577 

-59» 

.607 

.623 

.    ■SS 

.486 

.494 

■  503 

.512 

.522 

■532 

-543 

.555 

-567 

.580 

-594 

.609 

.634 

.641 

Sll" 

340° 

339° 

338° 

337° 

336° 

339° 

334° 

333° 

339° 

331° 

330° 

329° 

398° 

0.31 

0.583 

0,600 

o.6t8 

0.637 

0.653 

O.630 

0.705 

0.731 

0.759 

0.790 

0.824 

0.36I 

0-902 

0.947 

.32 

.602 

.653 

.679 

.702 

.728 

-754 

.783 

-S-jo 

0.931 

0.978 

.33 

.639 

.658 

.678 

.701 

-750 

■  778 

-3o8 

:84i 

■  377 

.916 

0.960 

r.008 

■34 

.640 

■  658 

.678 

-699 

.722 

^746 

-773 

-8oi 

.832 

.866 

-903 

■944 

0.989 

1.039 

•35 

.659 

.678 

.6gS 

.719 

.743 

.768 

■796 

-825 

.S57 

,892 

■930 

■972 

1.018 

1.069 

Stt7' 

336° 

32S° 

324° 

323° 

389° 

391° 

390° 

319° 

318° 

317° 

316° 

315° 

303° 

0.31 

0.998 

1.054 

1. 118 

1.189 

1.272 

■1-367 

■-478 

1.609 

1.769 

1-959 

a.  198 

2.506 

2.914 

3-019 

■  32 

1.030 

1.088 

1.154 

I.2ZS 

1-313 

i.4ir 

1.526 

1. 661 

1.824 

2.269 

2.587 

3.116 

.33 

1.062 

1.190 

1.266 

1-354 

1-455 

1-573 

1.S3I 

I'.lll 

2.340 

a.  667 

3-102 

3^214 

-34 

1.094 

1.156 

1.226 

1.305 

1 .395 

1.499 

1. 621 

1.765 

1.938 

2.148 

2.748 

3-196 

3^3li 

■35 

I.  126 

1. 190 

1.262 

1.343 

1.436 

1-544 

1.669 

1.317 

1.995 

l:% 

2.829 

3-290 

3-408 

303° 

301° 

300° 

299° 

298° 

297° 

296° 

995° 

294° 

99S° 

299° 

391° 

990° 

289° 

0-31 

2.533 

2.357 

a. 005 

1.804 

1.640 

1.504 

1-389 

1.291 

1.206 

1.132 

1.067 

0.957 

0.911 

■32 

2.666 

2.330 

2.070 

1.862 

1-693 

1-553 

1.434 

1.332 

1.169 

1.C41 

0.988 

0.940 

■33 

2.749 

2.403 

2.134 

r.921 

>.746 

1.601 

1.479 

1.374 

r.28i 

1.205 

'■135 

1,074 

1,019 

0-970 

.34 

2.833 

2.475 

2,199 

1.979 

1.799 

1.650 

1.524 

1.416 

1-323 

1-242 

1.106 

1.050 

0.999 

.35 

2.916 

2.548 

2.264 

2.037 

1.852 

1.693 

1.568 

1.457 

1.362 

1.278 

1.204 

1-139 

1.080 

1.033 

2§8° 

2§7° 

9S6° 

285° 

284° 

283° 

282° 

981° 

380° 

979° 

978° 

977° 

276° 

275° 

0.869 

0.331 

0.797 

0.765 

0.736 

0.689 

0.662 

0.641 

0,622 

0.604 

0.537 

0.571 

0.556 

.33 

,397 

.858 

.322 

.790 

.760 

■733 

.707 

.684 

.662 

.64a 

■  623 

.605 

.539 

.574 

.33 

■925 

.895 

.848 

.814 

.784 

-756 

.729 

■  705 

.633 

.662 

.643 

.624 

.608 

.592 

-34 

■')53 

.912 

■  839 

■779 

.751 

.727 

.703 

.682 

.662 

-643 

.626 

.35 

-981 

.938 

.900 

.864 

'■sli 

-774 

-74S 

.724 

.702 

.681 

.662 

-644 

ioae 
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VALUES    OF 

THE    COLUMATION     CORRECTION,     Cc 

§ 

Between  315°  and  85° 

Ihc  Correction  ha 

ttie 

Argument:  Zenith  Distar 

ce  South. 

sign  as  the  Constan 

;  betweea 

275° and 

303° 

o 

it  ha 

the  opposite  sign. 

§5'' 

84." 

83° 

82° 

81 

80° 

79° 

78° 

77° 

76° 

75° 

74° 

73° 

72° 

0.36 

0.519 

0.510 

0.501 

0.493 

0.485 

0.^78 

0.464 

0.458 

o'«. 

„'446 

0.440 

0.435  ■ 

0.430 

.37 

■  534 

■524 

■515 

.507 

•499 

.491 

-484 

■477 

.470 

.464 

U58 

.452 

.447 

.442 

-38 

.543 

■  533 

.529 

.521 

.512 

■  504 

-497 

.490 

.483 

■  477 

■  464 

■  459 

.454 

-39 

■  562 

.553 

.543 

.534 

.526 

-5i3 

-510 

.503 

.496 

.439 

.483 

.477 

■  466 

.40 

.577 

.567 

■557 

.548 

-539 

■531 

■  523 

■  516 

,508 

■  502 

-495 

.489 

'433 

.478 

ri" 

70° 

69° 

68° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

58° 

0.36 

0.425 

0.420 

0.416 

0.412 

0.408 

0.404 

0,401 

0.397 

0.394 

0.391 

0.388 

0,386 

0.383 

0.381 

■  37 

■437 

■432 

.428 

.423 

.420 

.416 

.412 

-405 

.402 

.399 

.397 

.394 

■39' 

.33 

.44S 

■444 

■439 

■  435 

■  431 

■  427 

.423 

■  420 

,416 

■  413 

.410 

.407 

.405 

.402 

.39 

■460 

-456 

■  451 

■  446 

■  442 

■438 

-434 

.431 

■  427 

.424 

,421 

.415 

■413 

■  472 

■  467 

,462 

■  458 

■454 

■449 

■  446 

.442 

■  438 

■  435 

.433 

-429. 

.426 

.423 

56" 

54° 

59° 

50° 

48° 

46° 

44° 

42° 

40° 

88° 

36° 

34° 

32° 

30° 

0.36 

0.377 

0373 

0.370 

0.367 

0.365 

o^363 

0.36. 

0,361 

0.360 

0^360 

0.360 

0.361 

0.363 

0.364 

.37 

■  387 

.3S3 

,380 

.377 

■375 

■373 

■371 

■  371 

.370 

■  370 

■  370 

.371 

.373 

.374 

■3S 

.397 

-394 

-390 

.3S7 

.385 

■  383 

.382 

■  381 

■380          .380 

.382 

.385 

■39 

.403 

.404 

.401 

■397 

■395 

■3M 

-392 

■391 

.390 

■390    I      .390 

■  392 

■  393 

■  395 

.40 

■  418 

.414 

.411 

.408 

.405 

■  403 

,402 

■  401 

■  400 

,400 

.400 

.402 

.403 

.405 

2§° 

26° 

94° 

29° 

30° 

18° 

17° 

16° 

15° 

14° 

13° 

19° 

11° 

10° 

0.36 

0.366 

0.369 

0.373 

0.376 

0.381 

0^385 

0,388 

0,391 

0.394 

0.397 

0.400 

0.404 

0,408 

.37 

■  377 

.3S0 

.333 

■  387 

■39' 

-396 

-399 

.402 

.405 

.408 

.415 

.419 

.423 

.33 

.387 

.390 

.393 

.397 

■  402 

■407 

.410 

.413 

.416 

■4ig 

.423 

.426 

■430 

.434 

■39 

-397 

.404 

.40S 

.412 

.417 

.420 

.424 

.427 

.430 

-434 

.437 

.441 

-445 

.407 

.410 

.414 

.413 

■423 

■  423 

.431 

.434 

.438 

.441 

.445 

.448 

.453 

.457 

9° 

8" 

,j.o 

6° 

5^ 

4° 

3- 

2° 

1° 

0° 

359° 

358° 

357° 

356° 

0.36 

o^4i5 

0.419 

0,429 

0^434 

0.439 

0,444 

0.450 

0.456 

0.463 

0.469 

0.476 

0,484 

0.491 

■  37 

.427 

.43r 

^436 

■  446 

-451: 

-457 

.462 

■  469 

.475 

,482 

■497 

.505 

■38 

-439 

■  443 

■448 

■  453 

■45S 

■  463 

-469 

.475 

.481 

,488 

,496 

.503 

.511 

.519 

■  3g 

.450 

-454 

■459 

■  4O4 

■470 

■  475 

.481 

.488 

■  494 

-501 

.509 

.516 

.524 

.532 

.40 

.462 

.466 

.471 

.476 

■  482 

.488 

■  494 

.500 

.514 

.522 

■529 

-538 

■  546 

355' 

354° 

SSS" 

352° 

351° 

850° 

349° 

348° 

347° 

346° 

345° 

344° 

348° 

342° 

0.36 

0.500 

0.508 

0-5>7 

0.527 

0.537 

0.548 

0.559 

0,571 

0-584 

0.597 

0.611 

0.626 

0.642 

0.659 

.37 

.514 

.521 

■  532 

-542 

.552 

.563 

■574 

-587 

.600 

.613 

.628 

■  643 

.660 

■  677 

.38 

■  527 

-537 

-546 

-556 

.507 

-578 

■  590 

-603 

.616 

.630 

■  645 

.661 

.678 

.696 

.39 

.541 

-551 

.560 

■  571 

.582 

■593 

■  605 

,619 

-632 

.647 

.663 

.678 

.696 

.714 

.40 

.5  =  5 

■  565 

-575 

.5S6 

.597 

.608 

.621 

-634 

■  648 

■  663 

-679 

.696 

.714 

.732 

341° 

340° 

339° 

338° 

837° 

336° 

835° 

334° 

338° 

339° 

331° 

330° 

329° 

328° 

0.36 

0,673 

0.697 

0.718 

0.740 

0.764 

0.790 

0.818 

0.S49 

0.881 

0.917 

-37 

.696 

.716 

■  733 

.760 

.7S6 

.841 

.87a 

.906 

0.943 

1.076 

1.130 

■  38 

■  7>5 

■736 

.758 

.78. 

■  807 

^834 

■  864 

■  896 

.930 

0.96S 

i^055 

r.105 

i.r6i 

■39 

.734 

-755 

.778 

.601 

■  856 

■  886 

.919 

■  955 

0,994 

1.036 

1.083 

r.135 

1^191 

.40 

.753 

■774 

■  79S 

.822 

■  849 

■  878 

■909 

■943 

.979 

1. 019 

1.063 

1. 164 

sa*" 

32G° 

325° 

324° 

328° 

322° 

321° 

390° 

319° 

318° 

317° 

316° 

315° 

303° 

0.36 

1. 153 

1.224 

i.2g8 

1.381 

'■477 

1-588 

1,716 

1.869 

2.052 

2,27s 

2.553 

3-384 

3.506 

.37 

1. 191 

1.258 

1.334 

1.420 

1.51S 

1-632 

1-764 

1.921 

2.109 

2-338 

2.624 

2.991 

3-478 

3.603 

.38 

1.223 

1-370 

I -458 

1-559 

l^676 

1.973 

2.166 

2,401 

2,695 

3.072 

3-573 

■39 

1.255 

I. "326 

1.406 

1.496 

1.600 

1.720 

i!36o 

2.024 

2.223 

2.464 

2,766 

3.152 

3.666 

3-798 

.40 

1 .237 

1^360 

1.442 

'■535 

1.641 

1.764 

1.907 

2,076 

2.2S0 

2,528 

2,837 

3-233 

3.760 

3-895 

303" 

301° 

s«o° 

299° 

298° 

297° 

296° 

295° 

994° 

293° 

992° 

291° 

290° 

989° 

0.36 

2  999 

2-621 

2.095 

1.905 

1-747 

1. 613 

1.499 

1.401 

1. 31s 

'■239 

1. 171 

1.058 

.37 

3^oS2 

2^694 

2.393 

2.153 

1.958 

1.795 

1.658 

1.541 

1.440 

I.35I 

i^273 

1.204 

1.142 

1.037 

.33 

3^i66 

2.767 

2.458 

1.844 

1.703 

1-582 

1.479 

1.338 

i^308 

1-236 

1-173 

1. 116 

■  39 

3.249 

2  ■840 

2.523 

2.270 

2^063 

1.892 

1,748 

1.624 

£■517 

1.424 

l^343 

1.269 

1.204 

1.146 

3  332 

2.912 

^■587 

2.328 

2.ir6 

1-94E 

1.792 

1.666 

1.556 

1. 461 

1.376 

1.302 

r-235 

I-I7S 

98S° 

987° 

986° 

285° 

984° 

283° 

289° 

281° 

980° 

979° 

278° 

977° 

276° 

975° 

0.35 

i.oog 

0.965 

0.925 

0.855 

0.824 

0.796 

0,769 

0.745 

0.722 

0.701 

0.681 

0.663 

0.645 

■37 

1.037 

0.992 

o.95t 

.913 

■  879 

■  847 

-791 

-765 

,742 

.700 

.681 

■  663 

1.065 

1. 019 

0.977 

■938 

.903 

■  870 

:840 

.786 

,762 

.740 

.7'9 

,699 

.681 

■39 

1.093 

1.046 

■  9^3 

.926 

■  893 

^833 

■  807 

.782 

■  759 

■  738 

.713 

.699 

.40 

1.073 

i!o28 

.987 

■  950 

■  916 

.884 

.355 

.823 

.802 

,779 

.757 

■  736 

.717 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES    OF    ■ 

HE    COLLIMATION 

CORRECTION,     Cc. 

1 

Bet 

veen  315°  and  85° 

the  Corrcclioii  ha 

the 

Argu 

merit:  Zenith  Dislan 

ce  Sou  til. 

ign  as  the  Constant 

275°  and 

303" 

u 

it  has 

the  opposite  sign. 

85° 

81° 

8S° 

89° 

81° 

80° 

79° 

78° 

„. 

76° 

75° 

74° 

73° 

72° 

0.4! 

s. 

0.591 

o!58l 

0.571 

0^562 

0-553 

0.544 

o'.*536 

o!528 

0.*52I 

"V" 

0.514 

o'soS 

0.501 

0.495 

0.490 

.42 

.606 

■595 

.585 

.575 

.566 

.557 

.549 

.541 

.534 

■  527 

.520 

.513 

■507 

.501 

■■13 

.620 

.609 

■599 

■  589 

.580 

■571 

.562 

■554 

■  547 

■539 

■  532 

.525 

.519 

.513 

■634 

.623 

.6iJ 

.603 

■593 

.584 

.575 

■  567 

■  559 

.552 

■545 

■  538 

.532 

.535 

■45 

.649 

.03S 

.626 

.617 

.607 

■597 

.588 

.530 

■572 

■564 

.557 

-550 

■  544 

■  537 

71" 

70° 

69° 

68° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

0»° 

59° 

58° 

0.484 

0.4J9 

0.474 

0.469 

0.465 

0.460 

0^457 

0.453 

0.449 

0.446 

0.442 

0.440 

0.437 

0^434 

.42 

.49G 

.491 

,486 

.476 

.468 

.464 

.460 

■  457 

■453 

■450 

■447 

■444 

.43 

■499 

.492 

.4S8 

■  483 

■479 

■475 

.471 

■  467 

■  464 

.461 

■  458 

■  455 

■  sig 

.514 

-509 

.503 

.49+ 

.490 

.486 

.482 

.478 

.475 

.469 

.466 

■45 

■531 

.526 

.520 

■  515 

.510 

■505 

.501 

■497 

■493 

■4S9 

.486 

;ls2 

■  479 

■  476 

56° 

54° 

59° 

50° 

48° 

46° 

44° 

49° 

40° 

38° 

86° 

34° 

89° 

80° 

0.429 

0.42s 

0.421 

0.413 

0.415 

0.413 

0.413 

0.410 

0.410 

0.410 

0.413 

0.413 

0.415 

.42 

■439 

■43S 

.431 

.428 

■  425 

■  423 

.422 

.431 

.420 

.420 

.420 

.422 

■  423 

■  425 

■43 

■  +50 

.445 

■438 

.436 

.433 

■  432 

■43! 

■  430 

.430 

■430 

■432 

■  433 

■435 

■  44 

.460 

.456 

-452 

,448 

■  446 

■  442 

.440 

.440 

.442 

.443 

.445 

■  45 

■  471 

.466 

.462 

■455 

■4=6 

.454 

■  452 

■45! 

■  450 

■  450 

■450 

.452 

■453 

■455 

28° 

98° 

24° 

29° 

20° 

18° 

17° 

16° 

15° 

14° 

13° 

12° 

11° 

10° 

0.41 

0.421 

0.424 

0.428 

0.433 

0.439 

0.442 

0.445 

0.452 

0.456 

0.460 

0.464 

0.468 

.42 

,42s 

■431 

.435 

■  431} 

■444 

■449 

.453 

.456 

■459 

■  463 

.467 

.471 

■475 

.480 

.43 

■433 

.441 

■445 

■449 

■455 

.460 

.464 

■467 

•  474 

■  47S 

.4S3 

■487 

.491 

■44 

.448 

■451 

■455 

.460 

.465 

■  471 

■474 

■47a 

'.tl° 

.485 

.489 

■493 

■  498 

.502 

■45 

.453 

.462 

.466 

■  470 

■476 

.483 

.485 

.489 

■492 

.496 

.500 

.504 

.509 

.514 

9° 

8° 

7° 

6° 

5° 

4° 

3° 

2° 

1° 

0° 

359° 

338° 

357° 

356° 

11.41 

0.473 

0.478 

0,483 

0.494 

0.500 

0.506 

0.512 

o.sig 

0,537 

0.535 

0.542 

0.551 

0.560 

.42 

.4S5 

■  489 

.495 

.500 

.506 

-512 

.518 

■  525 

.532 

.540 

■548 

■556 

■564 

.573 

■43 

.501 

.507 

.512 

.518 

.524 

.531 

.538 

.545 

■553 

.56c 

■  569 

.578 

.5S7 

■  44 

■"08 

■513 

■524 

■530 

.536 

■543 

.550 

.557 

.565 

.582 

■591 

.601 

■45 

■  519 

■524 

■  530 

.536 

■  542 

.549 

-555 

.562 

■  570 

■573 

'■ll^ 

■595 

,605 

.614 

335° 

854° 

333° 

359° 

851° 

330° 

349" 

848° 

347° 

346° 

345° 

844° 

843° 

342° 

0.569 

0.579 

0.589 

0.600 

0.612 

0.624 

0.636 

0.650 

0.665 

0.696 

0.713 

0.731 

0.751 

.42 

■  583 

■593 

.604 

.615 

.627 

■  639 

.652 

.666 

.681 

.696 

.713 

■  730 

■749 

-769 

.43 

■  597 

.607 

.618 

.630 

.642 

■  654 

.667 

.682 

.697 

.713 

■  730 

■  748 

.767 

.787 

■44 

.611 

.621 

.632 

.644 

.656 

.669 

.683 

.693 

■  713 

.730 

■  747 

■  765 

.785 

.806 

■  45 

.625 

■  635 

■  647 

■659 

.671 

.684 

.698 

.714 

■  729 

.745 

■  764 

.783 

.803 

,824 

341° 

S40° 

339° 

338° 

337° 

836° 

335° 

334° 

388° 

889° 

331° 

339° 

399° 

328° 

0,772 

0.791 

0.818 

0.843 

0.S70 

0.900 

0.932 

0.966 

1.045 

1.089 

1.139 

1-193 

1.253 

.42 

.790 

.813 

■  837 

.863 

.892 

.923 

0-955 

0.990 

1.070 

1. 116 

1.166 

1.283 

■43 

.809 

.832 

.857 

.384 

■9'3 

■  9-14 

0.977 

1,014 

1.053 

1.096 

I -143 

1.194 

1.251 

1-314 

■  44 

.828 

.S52 

.877 

-904 

■934 

.966 

1. 037 

1.169 

1-344 

.45 

.847 

.871 

-S97 

-925 

.955 

.988 

1.023 

1. 102 

1.147 

i.rg6 

1.250 

1.309 

1.375 

89»° 

896° 

325° 

324° 

323° 

323° 

331° 

320° 

310° 

318° 

817° 

816° 

315° 

303° 

0.41 

".3>9 

1.394 

1.478 

I  ■573 

1.682 

1.808 

1.955 

2.337 

2.591 

2.908 

3-3'4 

3-854 

3-993 

■  42 

1.352 

1.428 

1.514 

1. 612 

1.723 

1.852  ■ 

2.003 

2.180 

2.394 

2.654 

2.979 

3.395 

3.948 

4.090 

.+3 

1.3S4 

1.463 

I -550 

1.650 

1.764 

i.896 

2.233 

2.451 

2.717 

3.050 

3.476 

4.042 

4-137 

1. 416 

1.496 

1.586 

1.688 

1.805 

1.940 

2:^8 

2.284 

2.503 

2.780 

3.120 

3-557 

4.136 

4.285 

■  45 

1.448 

1.530 

1.622 

1.727 

1.S46 

1.9S4 

2.146 

2.336 

2.565 

3.844 

3.191 

3.637 

4.230 

4.382 

309° 

801° 

800° 

999° 

9»8° 

397° 

996° 

995° 

294° 

393° 

999° 

291° 

390° 

289° 

0.41 

3.416 

2.985 

2.652 

2.386 

2.169 

1.989 

1.837 

1.707 

1.560 

1-497 

1. 411 

1.334 

1.266 

1.205 

.42 

3-499 

3.058 

2.038 

1-749 

1.634 

1.534 

1.445 

1.36  J 

1.297 

1.234 

■43 

3.582 

3-131 

2.781 

3^503 

2.275 

2.036 

1.927 

1. 791 

^■673 

1-570 

1.480 

1.399 

1-327 

1.263 

■  44 

3.666 

3.204 

2.846 

2.561 

3.328 

3.135 

1.972 

1.832 

1.607 

i-5'4 

1.432 

1.358 

1.293 

■45 

3-749 

3.276 

2,9il 

3.619 

2.381 

2.183 

2.016 

1.874 

1. 751 

1.643 

1.548 

1.464 

r.389 

1.32a 

988° 

38r 

986° 

383° 

984° 

388° 

983° 

381° 

980° 

979° 

278° 

977° 

276° 

975° 

1.149 

1.099 

1.054 

0.974 

0-939 

0.906 

0.876 

0.348 

0.822 

0.798 

0.776 

0.755 

0.735 

.42 

1. 177 

1. 126 

1.079 

1-037 

0.998 

0.962 

.928 

.869 

■  843 

■795 

.773 

.753 

.43 

1-205 

i^i53 

1.105 

1. 061 

0.985 

.950 

.919 

.890 

.863 

^837 

.814 

.792 

.771 

.44 

1.233 

1.180 

1.131 

1.045 

1.008 

■  972 

■940 

.910 

.833 

.857 

.832 

.789 

■  45 

1.261 

1.206 

1. 157 

I. Ill 

1.069 

1.030 

■994 

.962 

•931 

.903 

.876 

.851 

.82S 

.807 
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TABLES  OF  INSTRUMENTAL  CONSTANTS  AND  CORRECTIONS. 


VALUES     OF    THE     COLLIMATION 

CORRECTION,     CV. 

Between  315°  an 

d  85°  Iho  CoircctioQ  has  the 

.me 

Argu 

leiu:  Xenitli  DislM 

ce  South. 

sign  as  ihe  Constant ;  betw 

en  275°  a. 

nd  303° 

'has 

J 

the  opposite  sign 

85° 

81^ 

83° 

82° 

81° 

§0° 

79° 

78° 

77° 

76° 

75° 

74° 

73° 

73° 

0.46 

0.663 

0.652 

0.640 

0.630 

0.620 

0.610 

0.601 

0.593 

0.58s 

0.577 

0.569 

■  0.562 

o"556 

0.549 

-47 

.67s 

.666 

■O54 

.644 

.63+ 

.624 

.614 

.606 

-597 

-5S9 

.582 

-574 

.568 

.561 

■48 

.692 

.660 

.668 

.653 

.647 

-637 

.627 

.619 

.610 

.602 

-594 

-587 

-580 

.573 

■  49 

.707 

-694 

.682 

.671 

.661 

-650 

.640 

.632 

.622 

.6.4 

.607 

■599 

-592 

.585 

■50 

.703 

.696 

.6S5 

.674 

.664 

.654 

■644 

■635 

.627 

■  619 

.611 

.604 

-597 

tr 

70° 

69° 

68° 

67° 

66° 

65° 

64° 

63° 

62° 

61° 

60° 

59° 

58° 

o,i)C 

0,543 

0.537 

0,532 

0.526 

0.522 

0.517 

0.5J2 

0.508 

0.504 

0-500 

0-496 

0.493 

0.490 

0.437 

.47 

.555 

.54,9 

-543 

■  533 

-533 

.528 

-524 

.519 

-515 

-5" 

.50; 

.504 

-sot 

■497 

.566 

.561 

■555 

-549 

.539 

-535 

■  530 

.526 

-513 

■  515 

.511 

-508 

.57S 

.572 

-566 

.561 

-556 

■  550 

.546 

-537 

■529 

-525 

.522 

.518 

.50 

.590 

.584 

■5-8 

-572 

.567 

.562 

-557 

■552 

-54S 

■544 

■  540 

.536 

.532 

,529 

36° 

54° 

32° 

30° 

48° 

46° 

44= 

43° 

40° 

38° 

36° 

34° 

32° 

30° 

0.46 

0,481 

0.469 

0.466 

0.464 

0.462 

0.461 

0.460 

0.460 

0.460 

0.462 

0.463 

0.466 

■  47 

.492 

.487 

.483 

.479 

.476 

.474 

.472 

-471 

■470 

■470 

■  470 

.473 

.476 

.48 

.502 

.497 

-493 

.489 

.486 

.484 

.482 

.481 

.480 

.4S0 

.480 

.482 

.483 

.4S6 

.49 

.513 

-503 

-499 

.496 

■  494 

■  492 

.491 

.490 

.490 

.490 

-492 

-493 

■*^ 

.50 

.523 

.518 

.514 

,510 

■  505 

-504 

-502 

■  501 

.500 

.500 

■  500 

.502 

-504 

.506 

2§° 

80° 

24° 

92° 

20° 

18° 

17° 

16° 

15° 

14° 

13° 

12° 

11° 

10° 

0,46 

0.468 

0.476 

0.481 

0.486 

0.496 

0.500 

0-503 

0-S07 

0.516 

0.521 

0.525 

■  47 

U&2 

.4S6 

.491 

-497 

■  503 

-507 

.510 

-514 

.523 

-527 

.532 

.537 

.48 

.489 

-492 

-497 

.502 

.507 

,514 

.517 

.525 

■  529 

-534 

-533 

.543 

.543 

■49 

■499 

-503 

.507 

.512 

.513 

.524 

.528 

-532 

-540 

-545 

■  549 

■^u 

-560 

■  50 

.509 

■  513 

.51S 

.522 

.523 

■535 

'  .539 

■543 

■547 

■  551 

.556 

.560 

.566 

-571 

9° 

S° 

7° 

6° 

3° 

4° 

3° 

2° 

1° 

0° 

359° 

358° 

357° 

356° 

0,46 

0-53I 

0-536 

0.542 

0.54S 

0.554 

0.561 

0.568 

0.575 

0-583 

0.591 

0.600 

0.609 

0.618 

0-628 

■  542 

.548 

■554 

-560 

.566 

.573 

.5S0 

.538 

■  5<)i 

.604 

.6c3 

.632 

.642 

Ue 

.554 

-559 

,56s 

.572 

.578 

-585 

.592 

.600 

.608 

.617 

.626 

^635 

.645 

.655 

■49 

■565 

-571 

.577 

.534 

■590 

.597 

.605 

.612 

.621 

■  630 

-639 

-643 

.659 

.669 

.50 

-577 

-583 

.589 

-596 

.603 

,610 

.617 

■  625 

.633 

.642 

.652 

:662 

.672 

.683 

355° 

354" 

353° 

352° 

351° 

350° 

849° 

348° 

347° 

346° 

345° 

344° 

343° 

343° 

0.46 

0.638 

0.650 

0.661 

0.673 

0.636 

0-700 

0.714 

0.730 

0.746 

0-763 

0.781 

0.821 

0-842 

.652 

.664 

■  675 

■  688 

■  701 

■  715 

.729 

.745 

.762 

■779 

-798 

°:3i7 

.338 

.861 

Ua 

.665 

.67S 

.690 

.703 

-716 

-730 

.745 

■  761 

.773 

■796 

.815 

-835 

.356 

-879 

■  49 

.692 

.704 

.717 

-73« 

■745 

.760 

■  777 

■  794 

■  812 

-B32 

.852 

.874 

.897 

.50 

.694 

.706 

.718 
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REPORT  ON  THE   DIFFERENCE  OF  LONGITUDE  BETWEEN  WASHINGTON  AND 
DETROIT,  (MICH.,)  CARLIN,  (NEV.,)  AND  AUSTIN,  (NEV.) 


United  States  Naval  Ojsservatory, 

Washington,  D.  C,  February  26,  1874. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  special  work  performed, 
in  compliance  with  the  order  of  the  Superintendent  of  the  Observatory,  in  1871. 

INTRODUCTION. 

This  work  was  undertaken,  at  the  request  of  Maj.  C.  B.  Comstock  and  Lieut.  G. 
M,  Wheeler,  United  States  Engineers,  first,  to  determine,  by  the  telegraphic  exchange 
of  clock-signals,  the  longitude  of  the  observatory  of  the  Lake  Survey  at  Detroit,  Mich., 
in  charge  of  Major  Comstock;  and,  secondly,  to  determine,  by  a  similar  exchange  of 
clock  and  chronometer  signals,  the  longitude  of  several  stations  in  Nevada  occupied  by 
Lieutenant  Wheeler,  in  charge  of  explorations  in  Nevada,  Utah,  and  Arizona. 

The  observations  and  computations  at  this  observatory  were  made  by  myself,  and 
those  at  Detroit  by  Mr.  0.  B.  Wheeler ;  the  observations  at  Carlin  and  Austin  were 
made  by  Mr.  E.  P.  Austin,  and  the  computations  arc  by  Dr.  F.  Kampf. 

EXCHANGE    OP    SIGNALS. 

The  plan  for  exchanging  signals  proposed  by  General  C.  B.  Comstock  contem- 
plated, first,  the  transmission  of  signals  from  Carlin  through  Detroit  to  the  chronograph 
in  this  observatory  until  four  coincidences  were  obtained  between  the  Carlin  mean- 
time chronometer  and  the  observatory-clock;  then  seconds-signals  from  the  observa- 
tory clock  were  to  be  sent  through  Detroit  to  Carlin  until  four  more  coincidences  were 
obtained;  secondly,  the  observer  at  Cai'Iin  was  to  observe  sis  time-stars  and  register 
his  observations  on  the  observatory-chronograph;  and,  thirdly,  a  set  of  signals,  similar 
to  the  first,  was  then  to  be  exchanged  between  Carlin  and  the  Observatory. 

The  first  and  third  items  of  this  plan  were  such  as  could  be  easily  carried  out,  but 
the  second  I  considered  almost  impossible.  I  made  no  objection  to  it,  however,  for  I 
barely  hoped  that  a  favorable  combination  of  circumstances  might  enable  us  to  test  the 
relative  merits  of  the  clock  and  the  star-signals  over  this  long  line. 

I  was  notified  that  the  observers  at  Carlin  and  Detroit  would  be  ready  to  work 
on  May  1 6  ;  but,  though  it  was  clear  here  and  at  Carlin,  we  were  not  able  to  exchange 
signals,  on  account  of  a  series  of  stornis  between  Washington  and  Chicago.  On  May 
19  I  sent  break-circuit  signals  from  the  clock  to  Carlin,  but  the  Carlin  observer  reported 
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tliat  the  sigjnals  were  "too  long"  and  he  could  not  use  them.  Malte-circuit  signals  were 
then  ti-ied,  but  they  did  not  get  through;  they  were  only  barely  perceptible  in  the  Chi- 
cago office. 

At  the  suggestion  of  the  observer  at  Carlin,  break-circuit  signals  were  sent  at  inter- 
vals of  ten  seconds  for  one  minute;  then,  after  an  interval  of  thirty  seconds,  another  set 
was  forwarded,  until  three  sets  wei'e  sent. 

These  signals  were  sent  with  the  ordinary  message-key  by  breaking  the  circuit,  in 
coincidence  with  the  beat  of  the  clock,  as  denoted  by  the  sounder  in  the  local  circuit. 

After  sending  these  signals,  the  main  circuit  was  broken,  and  it  was  impossible  to 
communicate  with  Carhn  again  on  that  night. 

On  failing  to  receive  signals  from  Carlin,  communication  was  established  with 
Detroit,  and  signals  exchanged.  The  observatory-clock  and  chronograph  were  so  con- 
nected with  the  main  circuit  that  the  clock-beats  were  recorded  on  the  observatory 
chronograph  and  also  on  the  chronograph  at  Detroit 

Seconds-Signals  were  tluis  sent  from  the  observatory-clock  to  the  Detroit  chrono- 
graph in  two  sets,  and  two  similar  sets  of  signals  were  received  on  the  observatory- 
chronograph  from  the  Detroit  clock. 

Much  annoyance  and  difficulty  were  experienced  during  the  work,  especially  in 
that  with  Carlin,  by  the  frequent  interruptions  along  the  line. 

On  May  23  the  observer  at  Carlin  objected  to  the  seconds-signals  from  the  clock, 
and  signals  similai-  to  those  sent  May  1 9  were  transmitted. 

Signals  were  received  on  the  observatory-chronograph  from  Carlin  in  spite  of  the 
frequent  interruptions  along  the  line.  A  portion  of  the  signals  were  sent  at  intervals 
of  ten  seconds  and  the  remainder  at  intervals  of  five  seconds.  They  were  transmitted 
with  the  ordinary  message-key  by  breaking  the  circuit  in  coincidence  with  the  beat  of 
a  mean-time  chronometer. 

Two  sets  of  signals  were  exchanged  with  Detroit  in  the  same  way  as  on  May  1 9. 
On  May  24  signals  were  exchanged  with  Carlin  and  with  Detroit  in  the  same  way 
as  on  May  23. 

The  exchange  on  May  24  finished  the  work  with  Detroit  and  also  with  Carlin ;  for, 
after  waiting  in  vain  until  June  i  to  get  another  opportunity  to  exchange  signals  on 
one  more  night  with  the  observatory,  Lieutenant  Wheeler  reported  that  he  should  move 
to  his  next  station. 

On  June  16  Mr.  E.  P.  Austin  occupied  a  station  at  Austin,  Nev.,  and  on  that 
night  signals  were  exchanged  between  that  station  and  this  obsei'vatory,  in  the 
same  manner  as  between  Carlin  and  the  observatory,  except  that  the  signals  from  the 
observatory  were  sent  at  intervals  of  ten  seconds  by  the  clock,  by  switching  it  into  the 
main  line  just  before  each  tenth  second.  The  weather  prevented  further  exchange  of 
signals  witli  Austin,  Nev. 

TELEGRAPHIC    CONNECTIONS, 

Washinffton  to  Detroit. 
On  May  19  and  24  there  were  repeaters  in  the  circuit  at  Philadelphia,  Pittsburgh, 
and  Cleveland;  miles  of  wire,  829. 
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On  May  23  repeaters  w-ere  in  the  circuit  at  Philadelphia,  Pittsburgh,  Cincinnati, 
and  Cleveland;  miles  of  wire,  1,250. 

Washington  to  Carlin. 

On  May  19  and  24  tliere  were  repeaters  in  the  circuit  at  Philadelphia,  Pittsburgh, 
Cleveland,  Detroit,  Chicago,  Omaha,  Cheyenne,  and  Oorinne;  miles  of  wire,  2,943. 

On  May  24  there  were  repeaters  at  Philadelphia,  Pittsburgh,  Cincinnati,  Cleve- 
land, Detroit,  Chicago,  Omaha,  Cheyenne,  and  Corinne;  miles  of  wire,  3,364. 

Washington  to  Austin. 

On  June  16  there  were  repeated  in  the  circuit  at  Philadelphia,  Pittsburgh,  Cin- 
cinnati, Cleveland,  Detroit,  Chicago,  Omaha,  Cheyenne,  Corinne,  and  Reno ;  miles  of 
wire,  3,847. 

OBSEllVATIONS     TO    nE'11;RMlNK    THE    CLOCK-COKRECTION    AT    TBI:    UNITED    STATES    NAVAL 
OBSERVATORY. 

The  instrument  used  in  the  observations  is  that  known  as  the  "  meiidian  transit," 
which  has  been  in  use  at  the  Observatory  for  many  years,  and  is  now  situated  in  the 
east  wing  of  the  building.  A  description  of  this  instrument  may  ho  found  in  the  Wash- 
ington Astronomical  and  Meteorological  Observations  for  1862. 

The  transit  is  now  employed  under  the  direction  of  Prof.  M.  Yarnall,  U,  S.  N.,  in 
observing  stars  for  the  "GTeneral  Catalogue;"  and  as  I  made  my  observations  for  time 
after  the  regular  wort  with  the  instrument  was  closed  for  the  night,  I  used  the  same 
observations  for  coUimation  wMch  he  made  for  the  reduction  of  Ms  regular  work. 

The  system  of  transit-threads  in  this  instrument  is  composed  of  five  groups  or  sets. 
When  the  clamp-end  of  the  axis  is  east,  the  set  which  is  first  reached  by  a  star  in  its 
transit  above  the  pole  is  known  as  set  A,  and  the  others  are  known  as  sets  B,  C,  D, 
and  E.  When  the  instrument  is  reversed  the  order  of  the  sets  is  of  course  reversed,  E 
being  first  reached  by  a  star ;  but,  in  order  to  avoid  confusion,  no  mention  of  reversal 
of  sets  is  made  except  in  the  case  of  the  reduction  of  broken  observations.  During  the 
early  portion  of  1871,  the  equatorial  interval  between  each  tliread  in  the  five  sets,  and 
the  mean  of  sets  B,  C,  and  D,  were  found  to  be  as  below  : 
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Tlie  clock  used  is  that  known  as  the  "  Mural  Clock,"  and  is  situated  in  the  room 
with  the  transit.     It  Is  connected  with  the  clu'onograph  in  the  usual  way,  and  closes 
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the  circuit  at  each  second,  except  at  the  sixtieth  second  of  each  minute,  when  a  small 
ivory  lever,  on  the  axis  of  the  escapement-wheel,  raises  a  very  delicate  spring,  which 
foi'ms  a  portion  of  the  circuit,  and  prevents  the  closing  of  the  circuit  at  that  instant. 

The  observations  of  all  hut  circumpolai*  stars  were  recorded  in  the  usual  manner 
by  the  chronograph,  which  is  described  in  the  annual  volume  for  1862. 

In  the  reduction  of  the  observations  for  time,  whenever  a  broken  set  of  observa- 
tions occurred,  each  tliread  was  reduced  separately,  by  applying  the  proper  interval 
from  the  above  table.  When  the  clamp  is  east,  the  sign  of  the  reduction  is  +  from 
A,  to  C3  inclusive. 

IKSTROMENTAL    COERECTIONS. 

The  corrections  to  the  observed  transit  of  a  star  were  derived  from  the  observed 
and  computed  errors  c',  n',  and  m'. 

The  eri'or  of  collimation  is  represented  by  </;  the  equatorial  value  of  the  distance 
between  the  line  of  collimation  and  the  true  meridian  at  the  pole,  by  n';  and  the  dis- 
tance between  the  line  of  colhmation  and  the  true  meridian  at  the  equator,  by  m'. 

The  quantities  represented  by  rj  and  m'  are  used  instead  of  eiTors  of  azimuth  and 
level. 

By  means  of  a  colHmating  eye-piece,  the  error  of  collimation  and  level  was  deter- 
mined by  revereing  the  instrument  over  a  basin  of  mercury,  and  measuring,  with  the 
right-ascension  micrometer,  the  distance  between  the  central  thread  and  its  image 
reflected  from  the  mercury. 
If  we  let — 
c,  n,  and  m  represent  the  corrections  obtained  from  the  observed  and  computed 

errors  c',  «',  and  m' ; 
2J,  the  distance  of  the  central  thread  west  of  its  image  when  the  clamp-ond  of  the 

axis  is  east ; 
2J',  the  distance  of  the  central  thread  west  of  its  image  when  the  clamp-end  of  the 
axis  is  west ; 
p,   the  con-ection  for  the  excess  of  the  radius  of  the  clamp-pivot,  z^  o'.ooS  ; 
r,    the  equatorial  distance  of  the  mean  of    sets  B,  C,  aTid  D  from  tiio  middle 

t3u-ead,  =0^014; 
a,  the  correction  for  diurnal  aberration,  —  o'.o  1 6 ; 
6,    the  level- con-ection  ; 
Of,  the  Nautical  Almanac  place  of  the  star  ; 
ot' ,  the  observed  place  of  the  star ; 
d,  the  dechnation  of  the  star ; 
<p,  the  latitude  of  tlie  observing-station  ; 
C,  the  approximate  clock-con'ection  ;  and 

G,  'the  clock-correction  determined  by  the  observations  of  each  star, 
we    have  the  following  formulas,  which  have  been  used   in  reducing  the   observa- 
tions for  time,    n  was  determined  from  the  observations  of  circumpolar  stars.     The 
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quantities  J  and  ^'  are  given  in  i-evolutiona  of  tlio  raicromuter-head,  each  revolution 
beings  1^5865 : 

c  =;      ^  (z/  —  ^')  — f  —  f  —  a  for  clamp  east. 
Cz:z  —  ^(z/  —  z/')  +^  +  r  —  a  for  clamp  west. 

& zz  —  \{/i -\-  z/')  — ^  for  clamp  east. 
/>  =  —  ^  {z/  -f-  z/')  -\-yi  for  clamp  west. 

^_a— (tK'+C'+f!sec  6) 
sec  (S 

«;  =  —  n  tan  ^  -{-  ^  sec  <p 

Czizo.  —  (^a'  -\-m-\-n  tan  tS  -|-  c  sec  ^) 
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Obseroed  Clock- Corrections  at  the  United  States  Naval  Ohservatory. 
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LOMGirUDE  OF  DETROIT,   MICHIGAN. 

The  values  of  m,  n,  and  c,  used  in  the  reductions,  are  as  follows  : 
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From  tiie  c;loek-corre(;t,ioiLs  obtained  from  the  observations  the  following-  elock-cor- 
rections  and  hourly  rates  were  computed  by  t!ie  method  of  least  squares.  These  cor- 
rections and  rates  have  been  employed  to  determine  the  error  of  the  chicit  at  the  time 
of  the  interchange  of  signals  on  eaeh  nisht : 


Dale. 
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June       16 

-  2.Z34   ±   0.007 

-     0.012 

LONGITUDE    OF    DETROIT,  MICHIGAN. 


Clock-Corrections  and  Mates  at  Detroit. 

The  following  extract  from  a  letter  from  Major  Gomstock  gives  the  location  of  the 
observatory  at  Deti'oit ;  a  description  of  the  instruments ;  a  list  of  stars  observed,  to- 
gether with  the  method  of  reduction ;  the  observed  places  of  the  clock-stars ;  and  the 
deduced  clock  corrections  and  rates : 

The  insUument  used  Iiere  in  determining  the  clock-correction  was  a  portable  transit  of  the  Troughton 
&  Simms  make ;  the  focal  length  of  its  object-glass  being  42  inches.  The  sidereal  clock  and  the  chronograph 
were,  respectively,  Nos.  184  and  216,  Bond  &  Son.  The  length  of  the  cylinder  of  the  chronograph  is  13.8 
inches,  its  diameter  6  inches,  and  it  records  for  two  and  one-half  hours  without  change  of  paper. 

The  present  Lake-Survey  observatory  is  situated  on  Grand  River  avenue,  in  rear  of  the  Lake-Survey  office, 
and  was  built  in  March  of  the  present  year.  The  east-transit  stone  pier  used  in  this  connection  is  143.7  ^^^^ 
(equal  to  o'.i27)  west,  and  146.6  feet  (equa!  to  i"-4s)  north  of  tiie  west-transit  pier  of  the  former  observa- 
tory, and  321,0  feet  (equal  to  □".zSs)  west,  and  294.0  feet  (equal  to  2".go6)north  from  the  southwest  corner  of 
the  stone  foundation  of  the  Westminster  Church,  on  Washington  avenue.  The  observatory  is  near  a  paved 
street,  on  which  loaded  wagons  and  street-cars  are  passing  until  a  late  hour.  On  this  account,  stars  observed 
before  Polaris  were  rejected;  there  being  two  on  the  igth,  one  on  the  23d,  and  one  on  the  24th. 

Owing  to  the  disturbances  incident  to  the  situation  of  the  observatory,  the  daily  rate  of  the  clock  has 
been  considered  of  no  value  from  the  beginning.  The  rate,  however,  during  the  time  of  observation  on  any 
night  when  the  disturbances  had  nearly  ceased,  may  be  considered  as  uniform. 
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DIFFERENCE  OF  LONGITUDE. 

ire  deduced  by  the  method  of  letist  squares;  the  i'at( 


The  clock- corrections  and  the  instrumental  error 
of  the  clock  being  retained  as  an  unknown  quantity. 
In  the  following  tables — 

C  J  i  =  reduction  to  middle  wire ; 
Aberr.  =  diurnal  aberration ; 
(^1  —  ^"ilP  ^  correction  for  rate  to  mean  of  obscrv 
Aa  ^  correction  for  azimuth ; 
B  ^  =  correction  for  level; 
C  £  =  correction  for  coiliniation ; 
(*  ^  observed  time,  or  mean  of  five  wires 
a  =  right 
J  /  ^  clock- 
s' =  residuals  obtained  from 


Computation  of  Clock-Correction  for  Clock  No.  184,  Maij  19,  iSji. 
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COMPUTATION  OF  CLOCK-CORRECTION. 


Computation  of  Clock-Correction  for  Clock  No.  184,  May  23,  1871, 
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Computation  of  Clock- Correction  for  ClocJc  No.  184,  May  24,  1871. 
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38 

_o 

15 

+0 

08 

-0 

07 

45  16 

21 

30 

29 

-45 

36 

4-0 

o3 

E. 

(3 

Aquilai      .      .      . 

-0 

03 

-0 

01 

-0 

39 

-0 

16 

+0 

07 

-0 

07 

19  49  45 

57 

59 

50 

-45 

48 

+0 

20 

-45.28 

«=-    o«.262    =  Azimuth  constant. 

c  =  —    0^.065     -  Collimation  constan 

p  =  +    o^ogS3  =  Rate  per  hour. 

Ai  =  —   45=.28o        Reduced  for  rale  to 

5"  54'"- 

/>  =         I7'.922  —  Weight  of  Ai. 

r=  ±      o«.o2o  =  Probable  error  of  A 

On  the  23d  there  was  one  star  rejected,  and  six  on  the  24th,  five  of  which  were  zenith-stars ;  and  the 
tortuous  position  in  observing  these  stars  gives  a  sufficient  excuse  for  rejecting  them.  A  former  reduction, 
also  by  least  squares,  where  all  the  stars  were  retained,  made  the  final  longitude  greater  by  only  o'.  02. 

The  following  table  presents  the  clock  corrections  and  rates,  as  furnished  by  Major 
Coiiistock : 


The  data  in  the  above  table  have  been  used  in  computing  the  Detroit  clock-correc- 
tions in  the  following  comparison  of  signals. 
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The  time  given  in  these  comparisons  for  each  clock  is  the  mean  of  eleven  signals, 
read  from  the  chronograph-sheets. 

In  August,  1871,  Mr.  O.  B.  Wheeler  and  I  observed  on  three  nights,  at  this 
obsei-vatory,  for  tho  purpose  of  finding  the  value  of  our  personal  equation,  but  the 
results  were  not  so  accordant  as  would  warrant  their  use  in  this  work.  It  was  evident, 
however,  that  the  true  personal  equation  was  very  small. 


Signals 

Washington 
Clock. 

Hi 

Time  of  Mean 
of  Signals. 

Time  of  Mean 
of  Signals  by 
Detroit  Clock. 

ii 

Local  Sidereal 
Time  of  Mean 
of  Signals. 

h 

1  s 

lit 

May  .9 

W.  to  D. 
D.  to.  W. 

li.m.     s. 

-  0,76 

.9    0  i3  56 

19    4  47.S3 

h.  m.     9. 
,7  53    o.co 

-=..» 

h.  ni.     s. 

i3  36  53.06 

•'•■" 

: 

=4    0.34 

Mean 

..., 

..  ... 

The  Washington  transit-instnmient  is  42.7  feet  east  of  the  center  of  the  dome  of 
the  observatory;  and  that  distance,  in  this  latitude,  is  equal  to  0^.036.  Therefore,  the 
transit-instrument  in  the  Lake-Survey  obser^-atory  in  Detroit  is  west  of  the  center  of 
the  dome  of  the  ISIaval  Observatory — 


LONGITUDE    OF    CAELIN    AND    OF    AUSTIN,  NEVADA. 

The  latitude,  description  of  instruments,  methods  of  reducing  the  observations,  and 
Uie  computations  of  the  cori-ections  and  rates  of  chronometers  atOarlin  and  Austin,  are 
simply  copied,  save  in  a  very  few  instances,  from  the  data  and  computations  furnished 
by  Lieut.  G.  M.  Wheeler. 

CARUN,  NEVADA. 


Latitude,  -\-  40°  42'   26", 7. 
I  till.'  bank  of  a  small  creek  aboLit  25c 
The  valley  here  is  rathi 


north  of  the  railroad- track  and 
wide  and  comparatively  leve!.     The  nearest 


This  station  is  situated 
2,500  feet  from  the  Humboldt  River, 
bill  of  any  consequence  lies  in  the  southwest. 

The  instrument  used  was  a  combined  transit,  made  by  Wiirdemann,  of  26.0  inches  focal- length  and 
1.75  inches  aperture,  and  bearing  the  number  16.  It  was  mounted  on  four  pieces  of  redwood  scantling,  4  by4 
inches,  which  were  set  in  the  ground  about  four  feet  and  fastened  above  by  cross-pieces  of  board. 

Observations  for  time  were  made  by  means  of  a  sidereal  chronometer,  Negus  No.  13++.  For  exchange 
of  signals  a  mean  solar  chronometer,  Hutton  No.  288,  was  always  used. 

llie  weather  was  cloudy  most  of  the  time.     The  ciear  nights  were  very  cold,  and  often  windy. 
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.     DIFFERENCE  OF  LONGITUDE. 
;onducted  in  ti  common  wall-tent.     The  telegraphic  apparatus  and  the  chrc 


The  observations  w 
eters  were  kept  in  the  same  tent. 

Owing  to  the  great  range  of  temperature  during  the  day,  being  often  inside  the  tent  80°  to  90°,  the 
rates  of  the  chronometers  were  very  unsteady. 

In  the  following  tables,  showing  the  observations  and  the  deduced  chronometer- corrections  at  Carlin 
and  Austin — 

T  =  the  observed  time,  reduced  to  the  mean  of  the  wires  and  corrected  for  rate; 
^  B  —  corre<;tion  for  level  of  the  instrament; 
a  A  =  correction  for  azimuth  of  the  instrument; 
cC^  correction  for  collimation  of  the  instrument; 
T'  =  corrected  time  of  star-observations; 

a  =  right  ascension  of  the  star;  and 
AT  =  resulting  correction  of  chronometer. 


CARLIN,  A/ay  19.  1871. 


Niiiiie  of  Su.r. 

Clamp, 

T 

'" 

aA 

cC 

T' 

' 

AT 

h.  m.       s. 

s. 

^ 

h.  m.      s. 

h.  m.      s. 

ni.     s. 

0      Virginis.       .       . 

E, 

11   53  46.09 

+  0.06 

+      9.70 

-0.23 

II  53  55-62 

II  58  3R 

y7 

+    *  43-35 

£      Corvi       .       .       . 

11    SS    3Q 

58 

+0 

02 

-I-   '7 

65 

-0 

25 

II  58  47 

00 

12.    3  30 

55 

55 

4     Draconis      .      . 

12       2    24 

58 

+0 

12 

-   55 

78 

-I 

'4 

13     I  27 

78 

6  10 

gq 

21 

13  Corns     .      .      . 

'3     3 

16 

0 

00 

+     4 

55 

-0 

26 

13     7 

85 

17  50 

99 

14 

e    Corvi.      .      .      . 

IS  13 

3" 

-0 

04 

+   '5 

99 

-0 

24 

i3  29 

01 

23    12 

S6 

85 

p    Corvi.      .     .     . 

22  36 

70 

-0 

07 

-1-   17 

87 

-0 

25 

22  54 

25 

27  37 

80 

55 

21  Cassiopeze,  L.C. 

W. 

31  24 

60 

-0 

20 

+  61 

85 

-0 

35 

32  25 

20 

37     7 

33 

13 

32  Camelopardalis. 

45  37 

38 

+0 

56 

-122 

48 

-1-2 

22 

43  37 

68 

12  48  20 

57 

42 

39 

fl    Virginis  .      .     . 

t2    sS   30 

47 

4-0 

oa 

-1-  13 

21 

-1-0 

23 

la  53  33 

93 

13     3  17 

38 

43 

45 

«     VLrglnls.      .     . 

13   13  26 

<)A 

+0 

04 

+   14 

61 

+0 

23. 

13  13  41 

B2 

13  18  25 

07 

43 

25 

f    Virginis.    ■.      . 

13  23  12 

64 

-1-0 

07 

-i-   12 

01 

+0 

23 

13  23  34 

m 

1328     3 

37 

+  4  43 

42 

For  12''  40""  local  sidereal  time  the  mean  correctior 

is  ^  +  4™  43= 

354. 

Excluding  the  circumpolar  stars,  the  correctio 

is  ^  4-  4"  43' 

445. 

Normal  Equations. 

o  =  -    2.51  +  ii.ooW-    o.57q'  + 

i.a8<: 

0  =  +  ia.44-    0.57*  +  6a.94n'  + 

62.19^ 

0  —  +  35.55  4-    1.23  i5i(  +  62.190'  -H 

140, 36r 

Wlicncc—                                6S=  +  0^354 

^'  =  -  tf  .058 

c    =  —  0=.23O 

The  assumed  :,](i 

nutl.  ooa.t.nt  was  +  i3".50  ;  consequently,  the  adopt 

d  azimuth  con 

.ailwas+i8M42.                  1 
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OBSERVATIONS  AT  CARLIN. 


CARLIN,  May  23,  1 


Name  of  Swr. 

1 

T 

*B 

aK 

cC 

T' 

' 

AT 

;     Ophiuclii.     .      .      . 

E. 

h.  III.      a, 
16  25  20.82 

-    o''o2 

4-  A,.bh 

_  ^'^^ 

h.   m.      s. 
16  25  25.25 

i6  30    4-89 

+  4  39-64 

ri    Herculis  .... 

W. 

33  49 

9& 

-  0 

22 

+  0 

20 

+  0 

02 

33  49-96 

3830 

22 

40 

26 

I     Ophiuchi  .      .      .      , 

. 

43  12 

B4 

~    0 

17 

+  2 

90 

+  0 

01 

43  15-58 

47  55 

34 

40 

26 

K    Ophiuchi  .... 

46  52 

46 

~    0 

18 

+    2 

96 

+  0 

01 

46  55,25 

51  35 

16 

39 

91 

E      UrssB  Minoris      .      . 

115  55   14 

33 

-  0 

72 

-27 

73 

+  0 

08 

l6  54  45.96 

16  59  25 

94 

39 

98 

a     Herculis  .... 

17    4    4 

77 

-    0 

15 

+    2 

58 

-f  0 

0: 

17     4     7.21 

17    a  47 

38 

40 

17 

•^    Draconis  .... 

E. 

17  33  13 

62 

~ 

63 

-  7 

35 

03 

t7  33     5.81 

17  37  46 

0. 

+  4  40 

20 

Forij 

0'"  local  sidereal  lime  ihe  mean  correction  is  +  4'"  40".o6o 
Normal  Equaiwns. 

0--     i.yo  +  7.oo«-    3,goa'-    7-97^ 
0  =  +  10.25  —  3.go(l(  +  27.36o'  +  32. 16  J 

When 

e- 

0=  +  12.66  —  7-97  (J(+  32.160'  +  68.53  c 

^if  —  +  o'.o6o 
a'  =  -  o».353 

The  assumud  azin 

mil  CO 

nslanl  was  +  6=.oo,  and  the  adopted  azinuuh  constant  was  therefore  +  i'MT. 

CARLIN,  May  24.  iS?!. 

Name  of  Star. 

S 

T 

lAi 

ah. 

cC 

T' 

- 

- 

AT 

h.  m,      s. 

g 

s. 

I1     m 

h.   m.      s. 

HI      s 

J.    Cephi,  L.  C.   ,     .      . 

E. 

II  29  21.72 

+  r.22 

-  4.18 

+  1.32 

11  29  20.08 

11  34    2.59 

+  4  42. 5' 

^    Leor.is      .... 

37  49-86 

-  0-55 

^  0.48 

-  0 

31 

37  4S 

52 

43  29.27 

40 

75 

y     UrE:e  Majoris      .      . 

42  23.65 

-  0.97 

+  0.44 

-  0 

52 

42    22 

60 

47     3-00 

40 

40 

0    Virginis    .... 

II  53  59-94 

-  0.43 

-  0-57 

-  0 

30 

II  53  58 

59 

II  53  38.92 

40 

33 

4    Draconis  .... 

12     1  30.32 

-   1.84 

+   3.33 

-   i 

48 

12     I  30 

33 

12    6  10.5a 

40 

35 

(?    Coi-vi 

22  58. S6 

-  0.24 

-  1.04 

-  0 

32 

22  57 

26 

27  37.76 

40 

50 

21  Cassiopefc,  L.C. 

W. 

32  31. ig 

+  0.34 

-  3.57 

-  1 

tt 

32  26 

8S 

37     6.05 

39 

20 

32  Camelopardalis  .     . 

. 

43  30.87 

-  2.68 

+  7-10 

H-   2 

90 

43  38 

19 

12  43  ig.8i 

4' 

62 

9    Virginis    .... 

12  53  37-92 

-  0.24 

-  0.77 

-f    0 

30 

12  58  37 

21 

13     3   17-36 

40 

15 

a    Virginis    .... 

■ 

13  13  45.64 

-  0.15 

-0..5 

+    0 

31 

13  1%  44 

95 

13  18  25.05 

-f4  40 

10 

For  13''  0"  local 

Jderea 

time,  excluding'  the  rircumpolar  stars,  the  mean  correction 

is   F4"'  40'.372- 

Normal  Equations. 

<i~+    4.22  + 10.00  i!(-(-    0.63a 

0-  -  S9.14+    0.63^^4-  82.g7a 

Whenc 

e—                                   a=~  i=.072 

The  adopted  error  of  c-olHmation  was  —  o».30. 
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CARLIN,  May  24,   1371, 


D, 

Name  of  Star. 

G 

T 

*B 

rtA 

tC 

T' 

" 

AT 

li,  m.      .s. 

g 

g 

h.    ID.        s. 

h.   m.      s. 

m       s 

e    Serpends  .... 

w. 

15  40  45.54 

-  0.06 

-    1. 25 

+  0.30 

15  40  44 

53 

15  44  24.65 

+  4  40.12 

f     UrsieMinods     .      . 

44     I 

60 

-  0.19 

+  6 

32 

+  I 

47 

44    9 

21 

48  49 

34 

40 

13 

/Ji  Scorpii      .... 

15  53  19 

06 

-    O.OI 

-     T 

gs 

+  0 

32 

15  53  17 

43 

15  57  57 

84 

40 

42 

c!    Ophiuchi  .... 

16    2  57 

fio 

0.00 

-     I 

48 

+  0 

30 

16     2  56 

42 

16    7  36 

65 

40 

23 

T    Herctilis  .... 

E. 

II  14 

00 

-  0,17 

+    0 

32 

-  0 

44 

u  13 

71 

15  53 

70 

39 

99 

)j    Dracoiiis  .... 

1736 

72 

-  0.24 

4-  r 

6j 

-  0 

64 

17  37 

45 

22  17 

79 

40 

34 

f     Ophmchi  ...      7 

25  26 

9S 

-  0.07 

-  I 

67 

-  0 

30 

as  24 

83 

30    4 

89 

40 

Ot 

'     H"".".         .      ■      ■ 

■ 

16  33  51 

-  0.13 

~  " 

07 

-0 

39 

16  33  50 

51 

16  38  30 

22 

+  4  39  71 

Fori 

6"  10"  local  sidereal  lime,  the  mea 

Normal  Equatiot 

0=  —    2.78  +  8.00*—   c 

correctio 
.860 

n  is  +  4"  40=. 

2a. 

Whciic 

0-  +  24.99-0, 86  ril'+  I 
it^^    0».I20 

The  adopted  error  of  coUimalic 

■74  « 

'.30. 

The  following  table  contains  the  adopted  corrections  and  rates  of  the  sidereal  chronometer,  Negus  No. 


Dale. 

Local 
Sidereal  Time. 

Chronometer. 

Hourly 
Rate, 

1871 

May 

19 
23 

24 

\\. 
12.067 

14.508 

+      4  43.445 
-h      4  40.060 
+     4  40.246 

+  0,009 
+  0.009 

In  exchanging  signals,  mean  solar-time  chronometer  Hutton  No.  z88  was  used.     Its  corrections  a 
rates  were  determined  by  the  following  comparisons,  and  are  shown  in  the  table: 


Date. 

Neg 

5  No.  1344. 

Hiitton 

2S8. 

b. 

m.       s. 

h.     m. 

s. 

May     ig,  a 

m,             0 

32      12.0 

20     25 

21.5 

'9 

P 

m,           13 

30      20 

0 

9      21 

20 

0 

'9 

P 

m.           i3 

33     27 

41      31 

0 

9    24 
21     30 

26 
29 

5 
5 

20 

a 

m.             I 

44    34 

0 

21      33 

32 

0 

May     23 

P 

ra.           13 

27     i3 

0 

9       2 

24 

5 

23 

P 

m.           13 

30    as 

0 

9       5 

31 

0 

23 

P 

m.           13 

33     34 

0 

9       8 

39 

5 

23 

P 

m.           r& 

12     ro 

0 

TI      46 

49 

5 

23 

P 

m,           16 

15     15 

0 

II     49 

54 

0 

May     24 

P 

m.           13 

34     33 

0 

9       5 

37 

5 

24 

P 
P 

m.           15 

37     35 
30     19 

0 

i!       I 

5 

5 

24 

P 

m,           15 

33     20 

° 

"       4 

6 

° 
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LONGITUDE  OF  AUSTIN,  NEVADA. 


From  these  comparisons,  and  the  adopted  corrections  and  rates  of  Negus  No.  1344,  the  following  table 
s  derived ; 


Date. 

Timeby  Ilut- 
toii  z58. 

of  local 
Sidereal  Time. 

Hution  288 
losing 
per  hour. 

.871. 
May         19 

24 

h.  m.      H. 

9  22  53,25 
10  36  56.73 
10    4  52-25 

h.  m.      s. 
4  13  43-666 

4  29  47-45-1 
4  33  44-496 

0-9713 
9.8478 

9.8832 

These  values  were  used  in  the  following  computation  of  tlie  difference  of  longitude  from  the  exchange 
of  signals : 


Date. 

Signals 

IflJ 

°  i 

jll 

lit 

If 

1  E 

lit 

MeaDB. 

i  1 

.3,.. 

May  .q 

W.toC. 

C.  to  W. 
10  C- 

1 

+  «.7S 

+  =.77 
+  =■76 

+  3. IS 

+   2. 16 
+  2- IS 

173S3S.7S 

i3  37  3=-7S 

18  =a  ,6.63 
17    3  49-M 

10  ,6  ^4-63 

10  56  43-70 
9  47  i4-7S 

10    s  3=.S5 

b,  tn,    B. 

+  4  29  4a,7« 
+  4  '9  58-02 

+  ,=9  5i-'S 

+  4^9  5«-s8 

+  4  33  tI-59 
+  4  33  +"-68 
+  43346.40 

+  4  33  44-'o 
+  4  33  45-=5 

.4  2056 

14  3«  '4 

; 

liJ:,, 

=  36  .6.69 

=    36    16. JT 
J   36    17.3? 

i  3S  17.98 

2  36  >6.5i 
i  36  1S.58 
=  3S  .6.43 

=  36  '7-86 
i  36  .7.79 

.. 

2  36  17-32 

Griving  each,  group  of  signals  equal  weight,  we  have,  as  the  longitude  resulting 
rem  the  work  of  the  three  nights, 

2"    36'"     \f.2\ 

As  the  Washington  ti'ansit-instrument  is  0^.036  east  of  the  center  of  the  dome,  we 
have,  finally,  the  Carlin  station  west  of  the  center  of  the  dome  of  the  Naval  Observa- 
tory, 


AUSTIN,  NEVADA. 

iafiiiK^e,  +  39°  29'  21" xj. 
This  station  is  situated  in  tlie  canon  through  which  the  road  to  Belmont  passes.  To  the  east  of  the 
station,  a  short  distance  above  the  Manhattan  Mill,  the  land  rises  rapidly  to  Mount  Prometheus;  to  the 
north  there  is  a  slope  downward  to  the  valley  of  the  Reese  River;  to  the  south  it  descends  a  short  distance 
to  the  bottom  of  the  caiioi),  and  then  rises  quite  rapidly  up  a  branch-caiion  to  a  height  of  several  hundred 
feet.  Toward  the  west  there  is  a  descent  for  some  distiuicc,  and  then  a  considerable  rise,  to  the  crest  of 
another  hill. 


Hosted  by 


Google 


DIFFERENCE  OF  LONGITUDE. 


The  instrument  used  was  a  combined  transit,  No.  t6,  by  WUrdemann,  of  a6.o  inches  focal  length  and 
1-75  indies  aperture.  It  was  mounted  on  three  pieces  of  redwood  scantling,  4  by  4  inches,  set  on  the  hard 
rock  at  a  depth  of  about  three  feet,  and  fastened  together  above  the  ground  by  cross-pieces  of  board. 

Observations  for  time  were  made  by  means  of  a  sidereal  chronometer,  Negus  No.  1344. 

For  exchange  of  signals,  a  mean  solar  clironometer,  Hutton  No.  288,  was  used. 

At  the  time  this  station  was  occupied  there  was  much  cloudy  weather,  usually  clearing  off  about  n"  p. 
m.  and  remaining  clear  until  the  afternoon  of  the  next  day. 

The  observations  for  time  at  Austin  were  made  and  reduced  in  the  same  way  as  tliose  made  at  Caiiin. 
AUSTIN,  NEVADA,  Jwie  16,1871. 


Name  of  Stii 

^ 

S 

T 

iB 

nA 

cC 

T' 

AR, 

AT 

0 

n     Bootis.      . 

E, 

1343     i-oS 

+  0^22 

+  0.76 

-0 

36 

h.  Ill,       s. 
134a     1.70 

h.  m. 
13  48  33 

64 

-t-     31.94 

50  Cassiopcic,  L 

C.      . 

13  51  47.76 

-  0 

2; 

+  6 

'5 

+  I 

08 

13  51  54 

74 

13  52  26 

28 

31.54 

<i     Draconis  . 

14    0  26.42 

+  0 

53 

„  2 

II 

-  0 

80 

14    0  24 

04 

14    0  55 

45 

31-41 

a    Bootis.      . 

. 

9  15.28 

+  0 

29 

+  0 

74 

-  0 

36 

9  15 

95 

9  47 

80 

31-Ss 

i     CassiopPKi,  L 

C.      . 

W. 

17  50.35 

-  0 

12 

+  5 

04 

-  0 

SO 

17  54 

41 

(8  26 

44 

32.03 

fl     Bootis.      . 

20  17  51 

+  0 

2S 

-  0 

76 

4-   0 

56 

20  17 

59 

20  4g 

86 

32.27 

5      Ursa;  Mioiiri, 

27  24.62 

4-  0 

58 

-    5 

20 

+    I 

43 

27  21 

43 

27  S3 

23 

31.80 

f     Bootis.      . 

14  38  49.72 

+  0 

13 

+   0 

48 

+  0 

38 

14  38  50 

71 

14  39  22 

56 

+     31.85 

For  14"  30™  local  sidereal  time  the  mean  correction  is  +  31=. 836. 

Normal  Equations. 

0=-!-    o,oS-|-8.oodi-l-    2.47n'-    3.15  = 
0— +    1.00  +  2.47  J/+ as. 68fl' +    s.ggc 
0=  +  r4.82-3.i5fK+    s.gga' +  46.35  c 
Whence— 

6t-  ~tf.i63 

«'  =  +o\063 

Ass 

c  -  -□".339 
umed  azimuth  constant  +  2=,0o;  therefore  tlie  adopted  azininlh  constant  is 

=  +  2',o63, 

AUSTIN,  NEVADA,  Juns  16,1871. 

Name  of  Star. 

a 

T 

*B 

flA 

cC 

T' 

AR. 

AT 

d     Sagittarii  , 

E, 

ig    9  3t.^o 

- 

+  4"« 

-  0.36 

h.  m.       s. 

tg     9  35-45 

h,  m.       s, 
rg  10    6.88 

+     31.43 

J    Draconis 

T2      9.SS 

-  0 

TS 

-  6 

00 

--  0 

89 

12      2 

Hi 

12  34 

46 

31.05 

6    Aquila; 

18  27,26 

-  0 

06 

+  2 

93 

-  0 

34 

18  2g 

79 

19     1 

17 

31.38 

«     Aquil^ 

2g  23.80 

0 

00 

+   3 

56 

-  0 

34 

2g  27 

02 

29  58 

59 

31.57 

7    Aquilfc 

39  35.78 

+  0 

04 

+   2 

39 

-  0 

35 

39  37 

86 

40     g 

12 

31.26 

a    Aqujlfe 

43   57.38 

+  0 

06 

+    2 

54 

-    0 

35 

43  59 

63 

44  30 

85 

31.22 

e     Draconis 

19  48  15. g8 

■1-  0 

25 

-  7 

22 

-0 

99 

19  48     8 

02 

ig  43  39 

22 

+     31.20 

For  iij"  30'"  locLiI  sidereal  (ima  the  mean  correction  is  +  3i'-387- 

Normal  Mqtiations. 
0=  -O.S5  +  7.00^  +  0. S4«' 
0=  +o.68  +  o.54i!;-l-  s.gja' 

Hence  the  c 

Assumed  azimnth  constant  +  5".oo ;  therefore  the  adopted  nzimutli  consta 
rrection  to  sidereal  chronometer  Negus  No.  1344  for  17I'  0"  local  siderea 

-  0'.O42. 

nt  is  4'.878. 

612,  and 
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EXCHANGE  OF  SIGNALS.  21 

For  tlie  exchange  of  signals,  tlie  mean  solar  chronometer  Hutton  No.  288  was  employed. 
Some  mistake  was  made  in  comparing  Hutton  No.  28S  with  Negus  No.  1344  before  the  exchange  of 
signals,  and  the  rate  of  Hutton  No.  288  was  derived  from  the  following  comparisons: 


Date. 

Negu 

s  No.  1344. 

Hulton  No.  288. 

June        16.5 
17.0 

h. 

18 
6 

45     48.0 
A4    37.0 

!2     45     S.75 
0    41     59-5 

By  means  of  the  correction  and  rate  of  Negus  No.  1344,  the  following  correction  and  rate  for  Hutton 
No.  288  are  deduced  : 


Date. 

TimebyHullon. 

Local  Sidereal 
Time. 

Hourly 
Rale, 

JU.V16.S 

Km,     .. 
12  45     S.75 

h.  m.        5. 

+      6     I   10, yg 

•1-     9.8561 

This  cciTGction  and  rate  is  used  for  Hutton  No.  288,  at  the  time  of  excliange  of 


Date. 

SlgimlE 

■5| 

jfi 

|S,!5 

pi 
3bS 

IIL 
pll 

III 

pi 

It 

Means. 

if 

If 

June  16 

..»w. 

h.  m.     s. 

2=51157,63 

::: 

h.m.     3. 
30  38  13.  i; 

li.  m.     5, 

+  6      .      4.65 

h.  m.     s. 

J7  SS   .C.80 

.3    354.65 

li.m.    s. 

"* 

... 

...,„ 

TJie  exchange  of  signals  on  June  1 6  gives,  therefore,  a  difference  of  longitude  oi^ — 
2"    40™    2\93 

Applying  the  correction,  —  o^036,  for  the  position  of  the  transit-instrument  at 
Washington,  we  have  the  observing-station  at  Austin,  Nevada,  west  of  the  center  of 
the  dome  of  the  Naval  Observatoiy, 

2"   4.0'"   2^89 
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